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PREFACE. 


Thib  work  waa  begun  ten  years  sinae,  and  in  its  substan- 
tial featnres  was  ready  for  the  press  some  time  ago  ;  publi- 
cation was  deferred  in  order  to  make  the  whole  more  scien- 
tifically complete,  but  I  realize  that  it  is  useless  to  wait  until 
a  reversal  of  opinion  on  some  topics  is  rendered  impossible. 
In  the  mean  time,  I  have  revised  and  rewritten  the  whole, 
and  have  endeavored  to  make  it  the  embodiment  of  the 
latest  knowledge  upon  the  different  sabjects  treated. 

Since  the  act  was  passed  by  the  Kew  York  Legislature 
in  1868  creating  a  Board  of  Censors,  I  have  been  the  mem- 
ber of  that  Board  upon  whom  devolved  the  duty  of  esamin- 
ing  dentists  upon  these  branches. 

It  has  been  exceptional  that  I  found  any  one  possessing 
more  than  the  most  elementary  knowledge,  and  the  exami- 
nations were  necessarily  wanting  in  desirable  thoroughness 
because  there  existed  no  source  from  which  they  conld  readi- 
ly obtain  the  required  knowledge ;  the  meager  and  inade- 
quate instruction  of  the  text-books  could  only  be  augmented 
by  a  tedious  search  through  journals  and  voluminous  society 
transactions  for  scattered  contributions  to  such  literature. 

Only  upon  the  subject  of  Maxillary  Fractures  has  there 
been  heretofore  any  approximation  to  completeness ;  even  the 
works  of  Hamilton  and  Heath,  while  containing  all  that  the 
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general  surgeon  reqnireB,  are  not  of  equal  value  to  the  spe- 
cial surgeon  or  dentist. 

la  the  department  of  Irregularities,  a  number  of  illustra- 
tions have  been  introduced  which  the  superficial  reader  may 
regard  as  excessive  or  confusing,  but  each  was  found  to  pos-' 
BCSS  some  valuable  principle,  or  was  introduced  to  contrast 
its  complexity  with  simpler  methods,  and  prevent  "  a  waste- 
ful expenditure  of  time  in  the  contrivance  of  useless  appa- 
ratus," 

A  critical  reader  may  detect  here  and  there  repetitions, 
but  I  regarded  tlie  knowledge  of  so  much  importance  in 
another  connection  as  to  justify  an  occasional  reiteration. 

When  I  began  practice  in  certain  specialties  herein 
treated,  there  was  almost  no  literature  upon  tlie  subject,  and 
1  was  obliged  to  invent  nearly  every  process  which  I  used. 
The  appliances  and  the  methods  of  treatment  are  therefore 
to  a  large  extent  original  with  me;  nevertheless,  I  have  not 
hesitated  to  adopt,  from  any  source  at  my  command,  any  and 
all  diflfcrent  methods  which  bad  anything  in  them  to  com- 
mend them.  Hamilton  very  truly  says,  "  It  is  not  in  the 
discovery  and  multiplication  of  mechanical  expedients  that 
the  surgeon  of  this  day  declares  his  superiority,  so  much  as 
in  the  skillful  and  judicious  employment  of  those  wliieh  are 
already  invented." 

I  have  endeavored  to  treat  these  topics  with  such  com- 
prehensiveness that  it  will  not  be  necessary  for  any  one  else 
to  go  over  the  same  ground  until  the  progress  of  science 
shall  make  these  teachings  obsolete. 

It  has  been  my  desire  to  present  this  information  in  such 
form  tliat  it  shall  interest  and  profit,  not  only  the  student 
but  the  practitioner  of  dentistry  and  general  surgery. 


PKEFACR  T 

I  doubt  if  any  of  my  readers  will  ever  be  more  pro- 
foondly  conscious  of  my  shortcomings  than  myself. 

To  Dr.  St.  Geoi^  Elliott,  of  39  Upper  Brook  Street, 
London,  I  am  mncb  indebted  for  valuable  assistance  in  the 
preparation  of  the  chapters  on  Fractures,  His  large  expe- 
rience aa  an  army  surgeon  and  his  Bubsequent  dental  practice 
in  North  America,  South  America,  and  Japan,  rendered  him 
emiaeotly  qualified  for  such  a  work. 

The  chapter  on  Anatomy  and  Physiology  of  Expression 
is,  to  a  censiderable  extent,  an  epitome  of  Sir  Charles  Bell's 
work  on  that  subject.  I  prepared  such  an  article  for  publi- 
cation a  few  years  since,  not  knowing  at  the  time  that  the 
late  FrofeBBor  McQuillen  had  published  a  similar  paper. 
Upon  a  conference  with  him,  and  by  his  consent  before  his 
death,  I  have  adopted  much  of  hia  language  in  my  chapter 
under  that  title. 

If  the  knowledge  herein  contained  and  the  plans  pro- 
posed for  treatment  shall  prove  beneficial  to  needy  human- 
ity, and  save  the  practitioner  the  intensity  of  thought  which 
they  have  cost  the  author,  I  shall  be  more  than  satisfied. 

NoRMAS  "W.  KraosLET. 
New  Tobx,  Dtttmbtr,  1870. 
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IRREGULARITIES   OF  THE  TEETH. 
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ETIOLOGY. 


lEEEouLAKnTEfl,  either  in  the  form  of  the  arch  or  the 
position  of  the  teeth,  are  very  uncommon  in  the  decidnons 
set.  We  have  seldom  seen  an  irregular  arch  in  a  child  prior 
to  the  eraptioQ  of  the  permanent  teeth,  unless  associated 
with  and  correlated  to  some  other  deformity.  In  a  few 
instances  there  has  been  observed  a  slight  malposition  of  one 
or  more  of  the  incisora,  sometimes  of  congenital  origin,  and 
sometimes  the  result  of  mischievous  habits ;  as,  for  example, 
the  two  centrals  may  be  pulled  forward  by  the  prolonged  use 
of  an  artificial  nipple,  sucking  the  thumb,  or  other  similar 
habit. 

Congenital  deformities  rarely  amount  to  more  than  a 
trifling  displacement  of  one  or  two  of  the  incisors ;  but,  con- 
sidering the  temporary  character  of  the  deciduous  teeth,  and 
more  especially  the  incisors,  no  irregularity  in  their  position 
that  we  have  ever  seen  can  be  regarded  as  of  special  impor- 
tance, or  as  justifying  any  interference  for  its  correction. 
They  are  to  be  classed  as  mere  freaks  of  nature,  not  asso- 
ciated with  nor  indicating  any  other  peculiarity  in  the  child. 
Nor  do  they  prognosticate  an  irregularity  in  the  development 
of  the  second  set.  This  important  fact  can  not  be  too  promi- 
nently borne  in  mind.     The  deciduous  dental  arch  is  always 
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veil  form«d,  and  the  positions  of  the  teeth  are  regaUr  (mere 
freaks  of  nature  excepted).  But  from  this  peiifeotlj  sym- 
metrical  dutital  arch  (hero  develop  with  the  growth  of  the 
permanent  set  »ome  of  the  mo«t  uetouiidiiig  ubnormaiiliu*. 

These  pecuIiaritieH  of  the  permanent  teeth  it  is  unneoei* 
etaj  to  dcscrilie  in  detail.  In  tlie  departure  from  symmetry 
thej  anumu  ahiiost  every  iiinctj  of  position,  so  that  it 
wonld  be  almoM  impo^ible  for  the  human  mind  to  conceive 
of  an  irregular  arrangement  wliich  would  not  find  ita  conn- 
tcrpart  in  nature.  Thew  variations  are  recognizable  by 
eveiy  ouc  of  extended  oheervation,  and  are  drformiHet^ 
beoanse  they  are  a  greater  or  le^  departure  from  a  normal 
standard.  Such  a  standard  can  not,  in  tlie  nature  of  thiQga, 
be  one  shape  to  which  all  must  conform  or  be  closed  u  de- 
formed. 

S^tiitnetry  and  hnrmony  do  not  imply  uniformity ;  and 
the  dental  arch  may  be  developed  up  to  Uie  highent  type  of 
perfection,  and  yet  there  oxiHt  as  great  a  variety  of  form  as 
tltcrc  vroold  be  in  the  ^ces  of  the  aggregated  beauties  of 
tlie  world.  Itacea.  nations,  and  fainilitiB  are  thiu  represented 
without  deformity. 

The  nonnnl  type  of  the  dental  arch  I  conceive  to  bo  a 
regular  line ;  the  arch  may  be  wider  or  narrower,  varying 
KHQewbat  in  individuals  or  races,  but  the  line  will  be  an 
easy,  gmceful  curve,  without  break  or  tendency  to  form  an 
angle.  'Within  certain  limilti  a  narrow  denul  arch,  as  aeso- 
ciated  with  certain  features,  may  become  the  very  perfection 
of  beauty,  whilo  with  another  form  of  head  aud  face  the 
widest  development  may  he  equally  jiIc-uKing.  That  wliich 
is  recognized  now  «>  the  standard  or  full  measure  of  beauty, 
u  well  OB  of  utility,  is  not  unlike  tliat  which  exi(4ed  in  the 
mnotMt  historic  ag««,  nor  different  from  that  which  is  now 
exhibited  among  all  conmiunities  not  degenerated  by  Inxury 
or  vice. 

In  lSfi4  Mcesra.  Cartwright  and  Coleman,  of  London, 
made  im  examination  of  aomo  two  hundred  ancient  skulla  in 
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tlie  cxypt  of  Ilythe  Church,  Kent.  Tlioae  slralls,  of  wliieh 
tb«re  13  no  anthentio  Iiistoiy,  fortlier  than  that  they  had 
been  lliere  for  centuries,  wore  apparoutly  of  both  sexes  and 
kU  agw.  Thu  maxillw  proeeutod  iu  all  inEtonct.'s  nnosually 
weU-dovelopcd  olreotar  archw.  Tlio  l«eth  wore  remarkable 
for  rcpuUrity  of  position,  only  two  deviations  being  noticed : 
une  Qpper  canine  simt  within  the  lower  jaw  on  ouhution, 
and  one  bicuspid  was  lunied  upon  Ite  uxin,  and  there  might 
have  been  other  tWglit  irregiiliintie«  which  were  unnotfocd ; 
but  in  no  Hingle  in.itance  v.-a&  there  anythinfc  seen  apjtroach- 
ing  to  that  whicli,  under  the  terra  "contracted  arch,"  »o 
comntonly  exiitut  in  the  present  day.  The  average  width  of 
tlto  dwitul  arch  in  t]io«o  skulls,  from  tltc  outride  of  the  fltvt 
nwkr  to  the  corresponding  point,  was  two  and  a  half 
inches. 

In  1809  Mr.  John  R.  Mummery,  of  Loudon,  contributed 
to  tho  Odontological  ^k(ci«My  of  Gr«al  Britain  tlie  most 
valuable  paper  on  this  subject  which  I  have  ever  read.  I 
nccortt  more  importance  lo  his  personal  examinations  than  I 
do  lo  the  ohserraliune  of  any  man  not  a  pntctioal  dcutist. 
Tho  statements  of  all  others,  even  tlioso  of  ethnologists, 
jng  les»  pri'i'iAe  and  more  general  in  their  cliaracter,  must 

■ocepted  with  some  allowance.  Ho  examined  all  the 
Dvailablti  fiknllo  of  ancient  races,  and  of  modem  iiucivilizod 
xacoa,  to  the  numtHT  of  about  throe  thouAand,  and  tabulated 
more  llian  one  Itolf  of  them,  which  were  claB«itied  an  follows ; 
Ancient  British,  203;  Roman  Britifih.  Ii3;  Anglo-Saxon, 
"id ;  and  ancient  Egyptian.  36.  Of  modem  nncivilizcd  nocH : 
North  American.  146;  Polynwiaii,  204 ;  East  Indian,  223  j 
African,  438 ;  and  Australian,  165. 

FrtRn  a  careful  analysis  of  tho  measurements  given  in 
I  tables,  I  find  tlut  the  average  width  of  the  dental  ard), 
from  fir«t  moUr  aoroM  to  first  molar,  in  the  Rkitlls  of  ancient 
ncea,  was  a  trifle  leas  than  two  and  three  eighths  inches :  tlie 
■itM  Dteasurement  nf  the  uncivilized  modemti  showed  an 
average  widtli  of  a  trifle  above  two  and  a  half  inches.    The 
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uuTOWcet  mcanirement  given  \>y  liiin  of  anj  dcuU  of  at, 
ntce  is  two  an<t  one  eighth  inches.  The  higheet  avengo  of 
any  race  is  nearly  two  and  three  fourths  inches,  and  these 
belong  to  tho  New-Zcalandor,  the  Fi!«joc-l»Iandi.T,  and  the 
Asliantcee.  Tliu  niiiToweet  average  was  found  aiuung  the 
Hott«ntots  and  Bu»liinen  of  South  Africa. 

In  thG«o  tat>Io«  there  i&  ahundant  evi<]ence  tliat  the  fnll 
mcMiirc  and  ty]>e  of  both  dental  and  maxillary  arches  has 
be«n  sustained  among  all  races  of  Htmplc  liabiUi  iu  all  ages. 
I>r.  Nichols,  a  dentiiit,  who  8pent  twelve  years  in  the  liocky 
Moantuins  and  on  the  Pacific  cooot,  during  which  pcnod 
he  examined  the  months  of  thousands  of  Indiana  aad  Obi- 
new,  informed  me  that  lie  never  ouw  an  instance  of  irregn- 
latity  of  the  teeth  in  cither  of  thoec  raco*,  witb  but  one  ox- 
oeption,  and  lliat  a  displaced  canine  in  the  inontJi  of  a  Chi- 
nese woman.  The  juwn  of  Iwtii  races  are  universally  well 
formed  and  amply  developed.  And  this  is  also  true  of  all 
semi-barbarous  and  savage  races  of  guod  phyHicat  organiza- 
lion. 

The  standard  of  nonnality  of  titc  dental  arch  i«  a  curved 
line  expanding  a»  it  approaclies  the  ends,  and  the  teeth  all 
standing  on  that  line. 

Abiiurmulity  will  inehido  such  a  sliape  of  the  arch  na  is 
not  in  harmony  witli  the  Burrounding  features,  all  crowding 
and  twisting,  and  all  departures  from  n  ivguUtr  tine  in  the 
positions  of  tlio  teeth. 

In  olaanfying  the  caiiMK  of  irregularities,  they  will  ha 
placed  under  one  of  two  headH — developmental  or  acci- 
dental ;  the  dt'vohtpmental  oi>erating  prior  to  tlic  eruption 
of  the  erowna,  aad  the  accidental  at  th«  time  of  omptiou  or 
Bubeeqnently. 

Almost  the  only  answer  received  by  tlie  dental  student 
as  to  tlio  canec  of  thc«o  irregularities  bos  been  "  prematurQ 
extraction  nf  the  deciduous  tooth,"  and  consequent  contrac- 
tion of  the  jaw ;  and  this  answer  bos  boon  almost  universally 
accepted  without  a  question  as  to  its  philosophy.     A  few 
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Ueia  huve  been  corrclatod,  and  ft  condueion  arrived  at  as 
aatcieodfic  lu  it  is  crronoons. 

Tho  prciiuttnro  extraction  tlieoTy  reste  upon  tlm  etippo- 
dtion  that  tlie  jawbiuie  contracts  apon  tlie  reinovsl  of  the 
deoidiioas  tcoth.  Tbe  fact  eeoms  to  bave  been  entiroljr 
ignored  ilmt  tliu  UHith  aud  nlvoolar  prooeeM«  aro  a  eupn^ 
•traetnre  vf  tbe  jawbone,  growing  up  on  it,  fuitiUiug  tlicir 
deatiiiy,  and  paesitig  airay,  witJiout  diRtiirbiog  tlie  foundation 
iDDch  moru  than  uD  ouk  disturbs  tlic  planut  upon  which  it 
haa  been  Hiutaiiiod.  Tlicrc  i#  n  jwriod  in  Uie  history  of  tho 
nuudlU  when  it  ift  ittwlf  an  entity,  and  prior  to  hardly  a  trace 
of  the  subeec^nent  superincumbent  structnree ;  and  in  the 
ordinaiy  (-ourse  of  nature  tlierc  comes  a  period  at  tbe  otber 
cod  of  lifu  wbon  equally  all  trace  of  duntittou  is  gone,  and 
tlio  ninxillie  remaiu  ondL-etrorcd  entities. 

While  tlie  proofs  are  conchiHive  that  the  Jan's  are  devel- 
oped iudvpendentlj  of  tbe  teoth  aud  alveolar  prooessee,  and 
tliat  tto  ordiuary  aui^gical  intcrfcrcnvo  with  thu  teeth  or  pro- 
CCMCs  impodeit  or  impairs  that  development,  and  while  also 
it  may  be  true  that  all  the  primary-  teeth  may  be  removed 
long  anterior  to  the  period  of  eniption  of  the  permanent 
tinee  wiiliont  retnniing  tlieir  devfilopiiipiit  or  impairing  their 
rcgahirily,  the  docitrine  may  elill  bo  correct  that  the  too 
early  oxtniction  of  acme  of  the  temporary  tvctli  in  conitco* 
lion  wirh  a  lurdy  development  of  tbe  maxillie  will  he  likely 
to  rL-sult  in  a  crowded  ami  abnormal  condition  of  their  sno 
eCMon.  This  reenlt  is  not  as  likdy  to  show  itself  with  any 
otlirr  t<x-th  a>;  M*iih  the  cauincs. 

In  obwrviiig  the  order  of  eruption  of  Uie  permanent  set 
in  tite  rt-f^lar  economy  of  nature,  it  will  be  seen  that  for 
every  tooth  of  the  deeiduoos  set  there  i»  a  permanent  one 
lying  andvmealh  it  in  process  of  formation,  nn<l  tliat  in  dne 
time  a  deeidnnm  tooth  will  loosen  and  fall  oat,  atul  a  per- 
manent ouo  win  take  its  place. 

Will]  a  normal  growth  of  tho  muxillie  there  will  occur  no 
interfcrunco  aud  DO  irregularity.     Tbe  central  indsors  will 
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firet  appear ;  tlien  tlie  laterals ;  after  that  the  biciiiipids ;  and 
lastly  lliu  canines.  Kach  predecessor  of  a  permanent  tooth 
will  tiiuitituiii  iti)  pofiitioii  uDtU  abont  the  puriod  of  tho  emer- 
gence  of  lU  successor.  There  will  be  no  contrttctiou  of  tho 
alreoli,  beoanee  there  will  be  no  opportunity  for  it. 

But  t*ko  now  a  disturbed  or  tardy  development  of  the 
muxillr»  infc-t4»d  of  a  normal  tioudition,  and  o1»erve  Uie  reenlt. 
liciiiovc  for  any  catwo  one  after  onotlicr  of  the  t«uiporary 
set,  or  all  at  onc«,  and  tlie  period  of  eruption  will  not  be 
interfered  vritli,  bat  the  arrangement  in  the  arch  may  be  im> 
pnirvd.  The  ot-ntrals  will  iiud  a  place  vrithont  difficulty— so 
will  the  lutvrals;  tlic  bleu^pids  will  be  pretty  certain  to 
have  sufficient  room,  as  their  diameters  are  genonOly  le» 
than  their  predeceeeorB ;  bnt  when  these  teeth  are  all  fully 
erupted,  it  will  be  found  in  a  majority  of  caecs  at  the 
present  day  tliat  the  first  bicuspid  imd  the  lateral  arc  nearly 
or  quite  in  contact,  lillinfr  the  tipace  destined  for  the  perma- 
noDt  canine,  which  munt  now  emerge  either  anteriorly  or 
posteriorly  to  its  true  portion,  showing  conclusively  that,  if 
the  alveolar  arch  Iiad  not  contracted,  tile  eontignous  teeth 
had  encroached  upon  the  epaxc  destined  for  the  canine  and 
forced  it  out  of  position.  In  eitlicr  case  it  i«  the  unques- 
tioned reaiilt  of  the  too  early  rcuio\-al  of  tho  dccidnotis  oa* 
nince ;  for  do  one  will  doubt  that,  had  the  temporary  canines 
been  allowed  to  remain,  they  would  Iiave  prevented  contrac- 
tion of  the  alveoli  or  an  encroachnieut  on  their  domain.  It 
may  bo  ai;^icd  that  if  the  original  dirt'ction  of  the  canine 
waa  correct,  it  would  force  itself  between  the  lateral  and 
bimiBpid,  thus  making  way  for  itself ;  but  thia  is  ugatuet  the 
experience  of  nearly  all  obeervere,  and  Tcry  naturally  so. 

Admit  the  faot  tliat  from  some  cauw  or  other  the  bicna- 
pid  and  lateral  come  into  contiguity,  and  from  the  tardinees 
of  the  erupting  canine  it  will  find  solid  and  unyielding  roots 
to  contend  with,  which  will  neoeesorily  force  it  out  of  the 
dental  arch. 

Hr.  Tomes  relates  a  case  in  which  he  removed  for  caow 
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from  a  child  all  of  the  decidnoim  teeth  prior  to  the  eruption 
of  aoy  of  their  sDccesBOTB,  so  that  for  a  time  the  gnmB  were 
edentalonB ;  nevertheless,  in  due  time  the  permanent  teeth  de- 
veloped in  perfect  regularity  of  sequence  and  of  Bjmmetiy, 
"While  Mr.  Tomes'a  report  shows  that  no  abnormality  fol- 
lowed the  removal  of  all  the  teeth  at  once,  such  a  result 
is  to  be  feared  from  snch  a  practice,  and  most  certainly  will 
ensue  if  there  be  not  a  coincident,  independent,  and  ample 
development  of  the  maxiUtB.  Cases  are  coming  constantly 
under  onr  observation  where  from  some  canse  the  temporary 
canines  have  been  sacrificed,  the  space  closed  ap,  and  the 
permanent  teeth  malposed,  with  little  hope  of  their  ever 
MBnming  unaided  their  rigbtfnl  positions. 

From  this  there  can  be  but  one  deduction,  which  is  that 
teliatever  may  he  the  ind-ucement  to  remove  any  or  aU,  of  ^ 
deciduous  teeth  prior  to  their  period  of  shedding,  the  canines 
thotdd  he  retained  until  there  is  ample  evidence  of  the  early 
emergenee  of  their  permanent  successors,  unless  the  health  or 
comfort  of  the  child  would  he  sacHjiced  in  so  doing.  Ent  it 
wonld  be  far  better  to  remove  one  or  all  of  the  decidnoua 
teeth  and  take  the  risks  of  an  irregularity  in  the  permanent 
onee,  than  submit  the  child  to  constant  suffering  and  conse- 
qaent  injnry  to  its  health  by  their  retention. 

How  much  of  the  nmlpc»ition  of  the  permanent  teeth  is 
doe  to  the  prolonged  presence  of  the  temporaries  is  still  an 
unsettled  point.  Although  absorption  may  be  proved  to  be 
an  independent  process,  and  in  no  wise  connected  always 
with  the  progress  of  an  erupting  tooth,  nevertheless  the  cases 
are  so  common  in  which  the  absorbed  portion  of  the  decidu- 
ous tooth  corresponds  accurately  with  the  new  crown  as  to 
force  upon  us  the  conviction  that  it  is  influenced  by  it,  and 
therefore  that  if  the  permanent  tooth  had  persisted  in  the 
right  direction,  the  decidnons  tooth  would  have  become  dis- 
placed. 

The  question  naturally  arises.  Is  the  presence  of  the  de- 
ciduous teeth  the  cause  or  the  effect  of  the  irregularity  S     If 
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Uieir  prci>ence  be  the  cawae  of  irregularitiee,  tlien  it  is  mani- 
fest that  iu  this  generation  of  tuolpoecd  teoth  it  is  our  dutj 
to  uiticiputv  thti  trouble,  and  at  aa  carty  daj  reiDovo  thctu 
bcforu  c%'en  it  lA  possible  for  tliem  to  give  a  vrong  direction 
to  thrir  flncce^ore, 

AVith  the  preBcnt  knowledge  upon  llio  imbjoct,  there  is 
no  more  evidence  that  tlio  presence  of  the  teinpornrjr  tootlt 
caused  tJje  irregiiUrity  tlinn  tiiat  the  poaition  and  tendency 
of  the  permanent  tooth  was  originally  wrong.  It  is  qnite  as 
reasonable  to  adopt  the  latter  viuw  u«  to  Kup|>uso  that  the 
function  of  absorption  wiu  arrcrted  and  by  timt  the  tootli 
was  tuniud  aside.  Whether  their  presence  be  the  cause  or 
the  reoult  of  the  malposition,  this  wo  know,  that  when  a  per- 
manent tooth  has  eniptod  and  its  deciduous  pivdeccssor  has 
not  buen  removed,  tltc  immediate  extraction  of  such  tooth 
will  go  very  far  toward  the  complete  correction  of  the  de- 
formity, thus  showing  tliat  the  apparent  cause  of  the  mal- 
position of  a  single  tooth  is  often  the  presence  of  a  temporary 
crown. 

Even  an  unahsorbed  epicula  of  a  deciduous  Mot  will  ap- 
pear to  cause  a  slight  deviation  in  the  inclination  of  a  grow- 
ing tooth,  which,  on  coming  in  contact  w4th  it*  opponent  of 
the  other  Jaw  at  an  uunatuntl  angle,  will  bo  suftlcicnt  to 
caure  tile  nial-occlosion  of  the  entire  dental  eeonomy. 

A  very  trifling  accident  occurring  at  the  period  of  enipt- 
ing  teeth  will  sometimes  cause  most  Ktrious  results.  The  fall 
of  s  child  has  produced  a  slight  iuvcnion  of  an  cnipting 
oentral  inei«or,  whicli,  whun  furtlier  elongated,  met  tlie  cnt- 
ting  edge  of  tlie  lower  centrals.  It  was  easier  and  more 
natnral  for  the  child  to  tlirow  the  tower  jaw  forward  and 
catch  ontsidu  the  upper  tooth  than  otherwiwe.  nius  hegan 
a  hiihit  which  did  not  end  until  alt  the  upper  inci^ont  were  in 
like  manner  canght  and  inverted,  and  finally  the  whole  dental 
articulation  disorganized. 

It  would  be  impossible  to  describe  and  give  the  exact 
o[>entt)ng  uiuse  of  all  irrogu1aritie«  which  eould  be  traced  to 
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&□  accidental  BOtirce ;  they  could  not  be  ascertained  short  of 
a  Bpecial  anatomical  examination  of  each  individual  caee, 
which  is  generally  ont  of  the  question. 

Many  of  the  forms  of  irregolarity  are  directly  traceable 
to  inheritance,  and  are  transmitted  peculiarities.  Probably  in 
a  lai^  proportion  of  caees  where  the  irregularity  in  a  dental 
arch  is  confined  to  one  or  two  teeth,  the  primary  cause,  so  far 
as  that  individual  is  concerned,  is  an  hereditary  family  pecn- 
liarity.  The  teeth  of  every  person  possess  more  or  less  indi- 
vidoality,  and  most  of  those  peculiarities  which  stamp  their 
individnahty  are  inherited.  The  form  and  color  of  teeth, 
when  not  disturbed  by  abnormal  influences,  are  derived 
^m  the  same  source.  Whenever  we  find  any  departure 
from  what  we  are  apt  to  regard  as  the  typal  form  of  each 
tooth,  or  any  disproportion  of  size  in  their  relations  to  each 
other,  we  shall  be  likely  to  find  them  peculiarities  of  descent. 
The  number  of  such  cases  which  come  under  the  obser- 
vation of  the  dentist  shows  the  univeraality  of  the  law,  that 
departures  from  a  normal  type  are  liable  to  be  transmitted  to 
sncceediug  generations,  and  eventually  the  pecnliarity  be- 
comes the  fixed  type  of  the  family  or  race. 

For  example,  we  have  seen  two  small  teeth  develop  be- 
tween the  central  incisor  and  the  canine,  neither  of  which 
could  be  called  a  symmetrically  formed  lateral  incisor,  while 
upon  the  other  side  of  the  median  line  a  single  lateral  incisor 
was  well  developed.  This  abnormality  in  a  boy  a  dozen 
years  of  age  was  inherited  from  the  father,  in  whom  exactly 
the  same  kind  of  a  deformity  existed. 

The  transmission  by  inheritance  of  a  predisposition  to  a 
defect  or  a  deformity,  is  the  result  of  the  same  general  law 
of  nature  which  gives  the  form  and  features  of  progenitors 
to  their  offspring.  How  far  back  in  one's  ancestry  such 
peculiarities  could  be  traced  before  arriving  at  the  initial 
most  be  a  matter  of  conjecture.  The  observations  and  the 
data  are  too  limited  to  form  an  opinion. 

It  is  a  wonderful  subject  for  contemplation  that,  at  some 
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remote  period  in  the  IiiHU)ry  of  onr  progenitiHv,  Xatiirc  de- 
parted from  Ler  Qorinal  type,  uxd  a  dwarfed  lateral  incbor, 
a  twisted  caaine,  or  an  undeveloped  bicnspid  ivas  the  resnlt; 
and,  following  down  tlw  line  of  descent,  wl-  tind  prcci»oly  tito 
same  peculiarity  appearing  and  reappearing — not  alwajs 
confined  to  tlie  direct  line,  but  continuing  in  the  same 
family,  by  passing  to  the  children  of  the  brotlicr  nr  sister, 
and  alwHye  preeenttiig  chaniclcrLrtico  identical  wiih  the  ante- 
cedent type.  "  There  is  an  ingrafted  ttiidency  in  all  living 
organiiced  matter  to  reproduce  itoelf." 

It  is  yet  to  be  determined  whether  tlie  correction  of  the 
irr^nlaritied  of  the  dental  organs  excrcisus  any  influence  upon 
tin  offspring,  I  am  of  the  opinion  tliat  socli  dcfomiitics, 
even  where  transmitted  for  generatjons,  may  have  the  ten- 
dency stamped  out  by  being  corrected  immediately  on  their 
developuiont — that  is,  before  iho  deformity  Lae  tnado  its 
fixed  itnprcMion  upon  the  individual.  This  vre  might  rea- 
sonably expect,  becauae  it  would  be  assisting  nature  to  return 
to  it»  normal  tjiie. 

There  is  one  form  of  irr^ularity  which  is  sometimes  due 
to  hereditary  predispoeicion  and  sometimcts  to  causes  acting 
after  cmptiou.  An  undue  prominence  of  the  upper  tndsors 
may  !»  eillier  congenital  or  acquired.  The  acquired  origin 
is  almost  alvays  a  habit  of  thnmb-fiucking  or  its  equivalent. 
It  is  not  ditliouU,  as  a  general  tiling,  to  make  the  disdoo- 
tion  even  without  qnc»tioniug  tliu  patient.  In  a  protnifilon 
of  congenital  origin  the  jaw  ia  generally  pmched  in  the 
biciiHpid  region,  and  the  protmaion  culminates  in  a  pointod 
or  V-shaped  po«lion  of  the  central  incisore.  When  such 
prominence  has  a  mcclianical  or  aeddental  origin,  tlie  vbole 
front  of  the  arch  will  bo  found  ronnded  ont,  and  the  teeth 
pulled  forward  ;  and  there  will  be  likely  to  be  more  or  loss 
space  between  each  of  tho  teeth  anterior  to  the  biciMpids. 

A  marked  caiw  of  the  latter  claM  eame  mto  my  hands 
for  treatment.  It  was  an  only  child,  a  girl  about  tliirtoon 
years  old,  brought  by  her  mother.    Tho  protroaion  of  the 
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beUon  was  coii!i)d«ntMe,  an<1  the  effect  npon  tlie  itpjwr  lip 
muet  marked,  dwtroyiiig  tlic  eyinaietry  of  tha  ft^atum^.  On 
iDtnarkiiig  hull  inquiringly,  <*I  wonder  what  coiUd  have 
cmmm)  Umt }  "  Uie  lufither  replied  vriih  it  Bomewhitt  Hhimmd 
taioi,  "  I  eappoee  it  was  my  allowiiig  lier  to  nnrse  until  »lie 
YTW  neftrly  nioo  joar»  uld.  1  did  uot  kuow  it  would  hart  her 
Icoth." 

Au  tioditc  promiiieDce  of  the  superior  inciwm  in  said 
to  be  not  uncommon  among  idiots.  And  to  sitch  an  extent 
hid  it  )>ccn  olMonred  among  tli;it  cl&ss  iu  roniti-^'tion  M-ith  the 
habit  tit  tiiuiub^ncking  thiU  Dr.  linlUrd,  of  Koiidnti,  itdo|>ted 
the  Uienry  that  the  thumb-sucking  preceded,  an<l  was  the 
cava*"  of  lilitK^)/,  A  litllo  further  iii(|uiry  itito  thu  aiic(.-6try 
of  the  pitticnt.  and  a  butter  knowledge  of  tlio  duvulopiitt-ut  of 
the  iluut^  organs  noiili]  have  probably  Ahown  the  fallacy  of 
thif  tlioorj.  ijubseqncntly  lilr.  Charles  Tomca  presented  his 
hypothesis,  attribnting  tlie  dofunnity  to  a  peculiarity  in  the 
developiiiuot  of  thu  maxilliw  at  a  very  early  ]>criod  of  life, 
and  to  iiiL-i^'luuiicol  enuace  operating  upon  the  |>erti)anent  teeth 
at  tliu  time  of  tltoir eruption. 

The  causes  operating  npon  the  development  of  the  max- 
iOn  BIr.  Tomcfl  doot  uot  sconi  to  regard  in  the  li^ht  of  a 
Inuisiiiittvd  tendency,  but  rather  to  forcra  having  their  origin 
fu  Iho  iridividoal.  The  mechanical  catisee  at  work  on  the 
crowns  of  tJio  tootli  at  the  jwriod  of  their  eruption,  forcing 
thwn  inward,  he  b«lieves  tu  he  the  pressure  of  the  check ;  for 
ha  uya:  **  It  will  generally  be  found  that  thisi  malfonnation 
il  uasociatetl  wilh  grontly  enlarged  tonAJb  which  necessitate 
breathing  ln-ing  carriiMl  on  with  the  mouth  open.  Now,  as 
■veiy  one  can  v«ily  verify  upon  himself,  the  effect  of  tho 
VOBlll  being  held  open  in  U>  increase  the  tension  of  the  soft 
puti  about  its  angles,  and  the  restdt  of  the  increased  pressure 
in  to  bring  nlH>ut  a  beudiog  inward  at  the  corr«qxHiding 
pwnt,  If.,  tho  hitniapid  regioo;  at  the  same  time  the  me- 
dian portion  of  the  urcli  escapes  the  oontrolling  prefigure 
which  would  Itave  been  exercised  by  closed  lips,  and  the 
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effect  of  this  in  tnocnblc  in  tlio  oxocfieiro  prominence  of  th« 
median  pair  of  indsore,  and  nL>o  in  their  oblique  |Ki«itiiin, 
which  makes  them  correspond  with  the  form  af#umed  hy  \)te 
inner  wrfaco  of  the  iips  when  the  mouth  is  open." 

Mj  own  obecrvatioD  his  not  eIiowh  this  aeeociatton  of 
enlarged  tonailfi  with  thi«  kind  of  defonnit}'  »o  gciicnilt;  u 
to  enable  mo  to  accept  Mr.  Toraea's  theory,  even  if  I  could 
b«liev43  tliut  the  muiicular  contraction  of  the  dieeka  oonld 
produce  «iicli  reeiilfai  under  fiuch  circunietauccB.  Neither  b 
it  quite  conceivable  that  tlie  pressure  of  the  orbicularis  orU 
at  the  center,  with  the  niuutJi  open,  wouhl  not  exert  a  coun- 
(cneting  inducnc«  npon  the  indfiore,  and  thus  restore  the 
equitibriani. 

The  pinched  or  V-tilinpod  dental  »rch  I  believe  to  be 
nearly  always  of  congenital  origin — that  !»,  an  inherited  ten- 
dency, favored  in  all  probability  by  like  circtimstanccs  with 
those  which  initiated  it  in  the  ancestry;  while  th«.^  broad  or 
rounded  form  is  often,  if  not  alwuys,  due  to  inecluuucal 
oaufiCA. 

In  rufi-rriitg  to  the  same  dass  of  casce,  Mr.  John  Tome* 
■ays;  "The  deformity  may  reeult  from  excewivc  develop- 
ment of  the  alveolar  proccBses  of  the  antorior  part  of  the 
upper  jaw,  but  more  <t>mnionty  we  fihall  lind  that  the  molar 
teeth  are  »nn»»ally  abort,  thereby  allowing  the  incisor  tectli 
tA  tbe  lower  to  press  undtilr  tipnn  the  iuclined  linf^unl  gur- 
faoe»  of  tile  teeth  of  the  upper  jaw.  The  upper  teeth,  yield- 
ing to  tbe  pressure,  are  forced  outward,  and  are  retained  in 
tbe  ma]po«itEon  by  the  tootli  whicli  have  led  to  tlie  displace- 
ment. If,  in  cMcs  rwulting  from  the  latter  cauBu,  the  inquiiy 
bo  extended  to  the  condition  of  the  lower  jaw,  ft  will  he 
found  thiit  with  the  »ihort  moUr  tcoth  uro  have  a  abort  aIveo~ 
lar  nui^t  and  ehort  ri'ctAngulnr  nmus.  Thia  conformation  is 
probably  tlie  primary  cnusc  of  the  miachief." 

Agnin  be  says :  "  The  condition  under  consideration  may 
also  arl«e  from  the  tardy  eruption  of  the  moUr  teeth,  leaving 
the  inctsore  to  act  for  a  time  upon  each  other,  U6  they  do 
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wlieo  from  ftny  canm  tlte  back  tcctb  arc  lost.  Then,  ogain, 
the  {nci»ot«  of  tlic  lower  jaw  may  attain  an  unusuiil  height, 
or  tliey  may  pniject  in  an  nnuMial  degree,  and  prodace  the 
mUchief.  Or  the  result  may  be  coiweqauut  apon  a  rogular 
linear  arrattgcnifnt  of  Ur^  teeth  in  a  jnw  luiviug  a  Email 
olv'Mlar  bow,  in  which  ca»c  the  toeth  prior  to  their  eruption 
wilt  assume  an  imuiiaal  anterior  oblifiaity." 

But  we  naturally  e^k,  What  was  the  canso  of  the  "  excee- 
riro  development,"  "  the  short  molnr  teeth,"  ''  the  sliort  al> 
vi-oliir  range,"  or  "  the  short  rcctanfjular  nkmiu "  ?  Tho 
explanation  iiiiLit  be  regarded  aa  a  doacription  of  antecedent 
phenomena,  rather  than  as  a  slatement  of  tlie  origin  of  the 
deformity. 

In  a  paper  rmd  hi-forc  tlto  Odontologicnl  Society  in  Lon- 
don in  1804,  Mr.  Cartwright  nayH :  "Want  of  Rjuoe  in  the 
biitiee  of  the  jaws  may  be  defined  oa  the  true  cause  of  irregu- 
larity in  the  po-itiuu  of  the  t«cEh  in  tlio  inajurity  of  In- 
rtaoces";  and  followi«  this  statement  immediately  with  an 
in(|uiry  an  "to  a  satiiifaotory  explanation  of  this  want  of 
oapaeity  in  tlte  jaws  of  people  of  certain  communities."  He 
further  aay^:  "lrn.-gularity  ia  imcommon  among  immy,  if 
not  niM«t,  aboriginal  pcoploa  and  tribes,  and  »\m  the  inliabi* 
tuts  of  particular  districts  and  location!).  Irregularity  is 
common  in  most  liighly  civilizod  communities,  and  especially 
•o  among  the  upper  and  middle  claucs,  and  it  is  more  con- 
atant  aiiK>ng  the  inhabitanta  of  townn  than  it  is  among  the 
Inhahitants  of  agrtcaltaral  difltricts." 

Mr.  Cartwright  then  offers  tho  hypothesis  that  this  abnor- 
mality U  dne  to  a  proc«w  of  breeding,  and  brings  forward 
Hr.  Dam-in'ii  iitatementa  that  tlie  bones  and  plumage  of  birds 
become  altered  by  eueh  a  prooeee.  lie  farther  supports  his 
ponition  by  the  re«ulbt  of  high  breoding  among  animalfi. 
which  iit  tiiaiiiiaiued  by  n>n»tant  and  careful  selection  of 
each  aa  poBtKflS  partienlar  points  and  charaeteriatica.  For 
instance,  he  sa^-s :  "  Take  tlie  horse  and  the  ox,  and  eonsider 
the  poiuts  which  make  up  a  tUoronghbrod  animal,  the  small 
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head  and  ears,  Uio  Uiin  hg^  enull  fetlocks  «nd  feet,  the  dmIeb 
and  bodies  finul>'  and  ityiiuiietrically  proportioned,  iind  tlico 
the  narmwncfto  and  oomparalive  aniailnesa  of  the  ntuciUn, 
From  the  reauhs  ubtaiuvd  by  hi^h  brooding  m  unimals,  they 
might  ixMifiODubly  urguc  th»t  amnll  jaws  might  be  a  charnctor- 
istic  of  brvod  in  certain  «onditions  of  life.  If  tliey  oou* 
pared  two  types  of  hnman  beings,  represented  by  the  npper 
class  in  one  case,  and  in  the  other  caeo  by  a  large  elaee  of 
which  the  prlxc-fightcr  funiiithcd  uu  apt  example,  they  would 
find  M  a  rule  in  the  tint :  welWliapcd  lip«,  a  small  oral  ori- 
fice, high  an<l  capacious  forehead,  well-prononnccd  chin,  earn 
amall,  and  neck  long ;  the  ankk-s,  wrists  f*-'Ot.  and  hands 
email ;  with  au  expri-Keion  in  whieh  the  inti'Ueetual  predomi- 
nated over  tlio  anitnal " ;  while  t)je  other  class,  represented 
by  the  pri£e-%hter,  presented  exactly  the  opposite  character- 
istics. 

The  hypothesis  of  Mr,  Carlwright  is  nut  without  reason ; 
aud  yet  it  a  not  altogether  an  explanation  of  tliu  prvMnt 
plienomcna,  for  the  laws  whieh  govern  selective  breeding  in 
animals  do  not  apply  to  man  in  any  condiiion  in  which  be  is 
now  found.  Thc«e  principles  would,  M'ithont  doubt,  prodnoo 
preoiaely  itimilar  resulu  if  applied  under  ttimilar  conditions. 

Begard  man  as  an  animal  only ;  diiimiiis  all  cognizance  of 
his  intellect  and  hiA  affections ;  mate  him  to  the  woman  with 
sole  reference  to  the  ])h>'8ieal  development  of  the  ra«e ;  and 
it  would  take  but  a  few  gcnerntioni*  to  see  disease  and  <le- 
formi^  swept  from  the  face  of  the  earth.  But  to  call  the 
intermarriage  of  families,  whose  brains  have  been  stimnlalod 
to  their  highest  capacity,  and  wheM  physical  and  nerroBs 
^jateiM  have  been  deranged  by  the  habits  of  modem  civilii*> 
tion — ^to  call  snch  a  mixture  high  or  *'  selective  breeding," 
b  a  pen'crsion  of  the  term.  If  the  application  of  these  prin- 
ciplofl  produci.«  a  delicacy  of  fonn  in  the  wholo  physique,  wo 
should  rca&onably  expect  to  tind  a  correspoudiiig  delicacy 
and  rc-tiiicment  in  the  condition  of  the  denial  organs.  TItat 
the  process  of  selective  brocdiug  should  tend  to  or  cod  lo 
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deformilT,  is  manifMUj  iaccHieieteDt  with  its  prime  object, 
whicli  is  tlm  oUiuiiution  of  cvcrythiDg  which  tondii  to  do- 
geneney  or  doformily. 

TbjB  charsctemtics  pointed  out  bj  Mr.  Cartwright  in  Itia 
iJIudtntion«  from  animaJB  ant  oouspicuouely  ssthetic.  Wo 
taix  ooDoeirc  of  no  eucli  force  acting  uiiifomily  upon  tho 
wIioId  [ihywqne,  and  producing  suoh  le^hetic  reeult*.  without 
iu  inllucncing  equally  thu  duiiUJ  organs;  and  llms  tliere 
wiiold  bo  not  only  no  irregularity  or  abnunuality,  but  en- 
hanoL-d  boaitty — more  symmetrically  formed,  more  b^tii- 
metncally  arranged,  and  more  Bymmetrically  related  dental 
otgans. 

We  are  therefore  irresistibly  led  to  the  rejection  of  the 
theory  of  "  higli  or  selective  breeding,"  *  in  its  tmo  ii^uiiica- 
tiou,  u  exerting  any  direct  iuHuence  upon  the  malposition  of 
the  permanent  teetli ;  and  while  the  facte  noti^  by  Mr. 
Onrtwrigbt  are  in  consonance  with  other  obeervors,  ve  are 
forced  to  the  coiielusion  that  «uch  abnormalitic*  are  not  a 
neccisary  reeiilt  of  a  liigher  civili>iation  and  refinement,  and 
tliat  they  are  only  coincident  and  correlated  thereto. 

There  is  a  kind  of  breeding  which  does  nndoubtedly  pn>- 
duoo  ahnemialities  of  the  kind  under  consideration.  It  is 
a  tomuifoiit^tion  not  uncommon  in  ihia  country  of  mixed 
oationalitiee,  bat  it  can  hardly  be  called  MgA  or  teUetivt 
inedinff.  T)io  laws  of  inheritance,  contlmied  by  common 
obwmiion,  show  how  constant  ifl  the  mingling  iu  the  off- 
•priiig  of  the  tmitH  of  character  and  the  peculiar  feiitnree  of 
two  diverse  races  brought  together  iu  marriage.  This  mix- 
ing, without  blunding  or  harmonizing,  is  productive  of  de- 
fonnity  in  e}iaraeter  and  defonnity  in  physique.  Thuc,  so 
«a  the  jaws  and  teeth  are  concerned,  they  may  exist  la 
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each  pnrent  In  perfect  Bymmeby:  in  one  parent  tlie  jaws 
and  teeth  are  large,  in  the  otitor  parent  both  jawi;  and  teeth 
are  soull ;  but  each  in  its  vay  la  a  norin»1  development.  If 
now  (and  for  this  we  ctui  give  no  rciuaii)  the  email  jaw  of 
one  parent  and  tlie  large  teeth  of  the  other  appear  in  the 
offspring,  deformitir  ia  euro  to  follow;  and  in  anj  efForta 
made  thereafter  toward  correction  these  factt  mnet  ho  taken 
into  CO  nisi  duration. 

In  oxamiuing  the  maxillie  of  a  child  between  the  ages  of 
ioni  ud  seven  jean,  with  tlie  external  walls  removed,  so  aa 
t9  flzpQn  the  developing  permanent  teeth,  we  shall  be  etmck 
with  tlie  advanced  stage  of  growth  which  the  crowns  have 
attained,  and  witli  the  crowded  and  jnmtilod  «ondition  in 
which  the;  are  placed.  Of  such  an  exhibition  the  Utc  Pro- 
fe«eor  McQuillen  made  the  following  remark :  "  When  ex- 
amihing  a  eerie*  of  jaws  of  diUcrent  agei>,  armngod  eo  ae  to 
diow  deciduotu  and  penmncut  teeth,  it  in  not  a  matter  of 
anrprlte  that  there  flliotild  be  irregnlarity  in  the  permanent 
wt ;  hat,  when  observing  their  crowded  and  irreguUr  ar- 
rangement in  the  jaw  prior  to  eruption,  it  is  rather  a  mat- 
ter of  astonidimeRt  that  they  Hbould  ever  assume  a  regular 
and  Bvnimetrical  appearance."  In  Ruch  specimens  wc  boo 
that  whilu  there  ts  no  transposition  of  tlieM  orowits — each 
one  maintaining  its  individual  locality— they  neverchelofe 
stand  in  almost  every  variety  of  position.  They  will  be  seen 
deflected  within  or  without  tlic  line,  twiBled,  lapping,  and 
aoroetimcB  completely  overln]>ping  on©  anotltr^r. 

In  Fig.  1  the  lower  permanent  central  incison)  have 
recently  enipted,  i*t)owiiig  the  ago  to  be  ahout  seven  years. 
Tlieir  predeoessors  are  the  only  once  of  the  deciduous  set 
whieli  havo  been  removed.  The  general  contlgnity  of  the 
temporary  teeth  shows  tliat  but  little  enlargement  of  tlie 
dental  arch  had  taken  place,  while  the  presence  of  the  crowns 
of  all  the  permanent  teeth  (the  third  motnrs  excepted)  is  aa 
ample  illustration  of  th«  crowded  confusion  and  diflordcr 
which  lias  been  dcBcribod.    In  tho  opper  jaw  tlie  left  central 


iiwi«or  is  pBTtiallj  twisted ;  both  of  the  lateral  incisors  arc 
irithin  the  wnch,  and,  if  oontinned  on  the  eune  line,  would 
shot  witliin  tht'  lower  jaw.  Tho  crowns  of  the  cuiinu  ovei^ 
ride  utitl  iLfv  in  front  of  tiie  latcmls  and  in  coiitxct  with  cho 
central  inctAorg  uvo  b;  a  thin  partition  of  procesA.  The  Snt 
bicoepitU  on  each  aide  are  in  cloae  contiguity  with  the  bt- 
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enils.  The  cniwns  of  all  the  bicuspids  are  either  twisted  or 
tipjwi)  in  utcli  a  way  lu  to  ehow  that  some  new  direction 
must  1a'  frlvfn  to  nearly  every  tooth,  or  irregularity  of  tlie 
moat  pronounced  o]iaract«r  nuut  cueiie.  The  general  con* 
didou  of  the  lower  teeth  !»  not  dii^imilar  to  that  of  the 
upper  ones,  an<l  tlm  example  is  not  an  exceptional  case. 
These  crovms,  wo  abo  observe,  arc  of  tlieir  full  diameter, 
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uid  arc  pla^^cd  upon  n  mnxilU  wliicb  at  ttiU  age  fam  not  de- 
veloped mfficieiiUy  to  allo^r  them  to  range  side  1>,t  «i<lc  upon 
a  trne  dental  line ;  hence,  they  niust  remain  in  thU  crowded 
and  irrv^Iur  condition  until  the  maailla  itiiclf  Las  grown 
large  enough  to  allow  tJic  diange. 

It  i»  now  nn  ettatdJahed  f»ct  that  the  development  of  the 
teeth  and  alveolar  proceeece  and  tlie  development  of  the  jawA 
are  two  distinct  and  independent  operatioue.  Uaxillte  will 
go  on  in  thdr  growth  until  tliey  lutvc  rt-nvhed  the  mcarare 
preaeribed  by  the  Creator,  whether  a  tooth  develop*  or  not ; 
and  likewise  the  teeth  will  grow  into  undiminished  crowns 
and  erupt  either  in  order  or  dii»ordcr,  whether  the  maxillu 
ioereace  ur  roinaJn  ttuntcd. 

I  (jxatnined  a  few  yearn  since  the  montli  of  the  celebrated 
dwarf  "  Tom  Tlinrab."  I  found  the  teeth  of  a  man  in  indi- 
viduid  size ;  hnt  the  maxillie,  in  hiirmony  with  the  reeX  of  his 
oescocs  ijttcni,  was  dwarfed.  The  result  wa«  what  we  Bhould 
naturally  expect — n  most  marked  malposition  of  the  teelli ; 
80  much  BO  thnt  he  said  he  "  had  a  double  row  of  teeth  all 
around."  And  this  is  uniformly  the  oau  with  dn'arfs  where 
the  whole  physique  la  e^inmetricAlly  dwarfed.  The  converse 
U  nlno  tnte  of  giants,  except  in  those  cases  where  the  cxtrsor- 
dinaiy  statnre  is  a  characteristic  of  race. 

To  such  an  extent  are  these  observations  in  ac<.-ordance 
with  science,  that  it  it  quite  powdble  to  judge  of  the  nuturc 
of  both  these  nionfttrosities,  whether  they  bo  congenital,  he- 
reditary, or  tu9U9  naturte.  If,  upon  the  cxnmination  of  the 
fully  developed  teeth  of  a  ^ant,  I  found  them  Uj;gc,  regu- 
lar, and  in  8  well-foniied  arch,  the  whole  in  hannonioiis 
relation  to  his  other  enlarged  features,  I  should  have  littte 
hesitation  in  pronouncing  him  a  congenital  ginnt — «  laige 
man  by  nalnre,  and  belonging  to  a  family  or  race  of  giants. 
If,  on  the  other  hand,  I  fonnd  the  teeth  the  size  of  tliotto 
of  a  man  of  ordinary  stature,  and  standing-  ajwrt  from 
CHcli  other  in  an  cnhirged  jaw,  I  should  pronounce  him  the 
Rvnlt  of  forcea  which  did  not  antedate  his  own  exietence, 
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bat  ooQtinued  their  povrer  \<mg  after  the  deTeloptnent  of 
tilt!  tocth  uftur  tlivir  liirruditary  pattern  liiul  Iwen  completed. 
Lot]  in  liku  manner  a  dwarf  Itclon^rin^r  tn  n  men  of  smtH 
itnro  votild  not  necessarily  show  irregnlaritj  or  crowding; 
nf  tlie  teetb,  but  would  Iki  cxpvcttd  to  ebow  a  reda<!tion  in 
of  tlio  (lenul  orgnns  En  coneonaiicc  and  in  hiLrinonj  witli 

tir|>o  of  his  race. 

Tbift  is  bnt  a  confinnation  of  tbe  tbeniy  of  the  indepen- 
dence of  tbeee  organizations ;  tbe  cvidenoe  from  a  variety  of 
•onroes  going  to  iJiow  tltut  tlio  foroc«  wliiob  preside  over  tbe 
lETowtlt  of  tbtt  owu>oii8  system  are  separate  and  diittinct  from 
tb'we  wbicb  originate  and  derelop  tbe  dental  or{;r3nK,  and 
[^liuil  wliilo  in  a  nonnal  state  botb  t«etU  and  jaws  would  grow 

harmony,  in  an  abnormal  condition  tbo  tci-th  nii^bt  bti  far 

advattoe  of  tbe  growtli  of  tbe  j'nwe,  or  tlicy  niigbt  be 
Mjitally  retarded.  If  tbe  former,  they  mast  empt  in  a 
Cfowdwl  condition ;  if  tlio  latter,  tboy  would,  otlicr  tilings 
being  Lxjual,  bu  lik«]y  to  bo  in  line. 

^o  DUO  of  extended  obscr^-ation  will  hotitate  in  l>clieTing 
that  tbere  ia  a  faculty  or  power  at  work,  mo<]ifying  mate- 
rially tbw  pbysiiiuo  of  the  prveont  generation,  altogether  tn- 
expliciiblu  by  tliv  too  eoniinonly  assorted  iuflueneiug  power 
of  cliniatQ,  hygiene,  or  diet. 

*'  Tim  change  indicates  tbe  esif4cnce  of  letts  muRcIc,  more 
lerra;  1cm  pb\'Eical  vitality,  more  norvouB  energy;  lees 
DWor  of  emliiranco,  but  more  iii<.>iital  activity. 

"  This  KLuie  change  \»  aUo  indicated  in  tlio  anatomy  and 
byoology  of  the  person.     Tbe  framework  of  the  body  gen- 

lly  ts  not  so  larp?,  ia  not  no  compact,  nor  to  well  propor- 
tioned ;  tliu  oountuuuioo  Ee  paler,  tJio  features  are  more 
poJntcfl  and  not  so  expressive  of  health,  though  more  so  of 
iiiluUigence.  Tbe  textnre  or  qoality  of  otganization  is  more 
delicate  and  refined  ;  tho  brain  is  bi-eoming  developed  more 
and  more  relatively,  and  too  frequently  at  the  expense  of 
the  body ;  or,  in  otlier  wordii,  the  ncrrous  temperament,  with 
■II  its  advantages  and  disadvantages,  is  becoming  too  pre- 
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domin&nt  for  other  parts  of  the  ligdy.  As  one  of  the  conao- 
quences,  we  hsvo  uioro  dieoascs  of  the  brain  and  norvoua  ajs- 
tom,  more  Kiiddcu  deaths  from  apoplvxr.  pariklyidis  aud  also 
from  diseases  of  the  heart.  No  tnitli  in  vibil  stati^ics  a 
better  estabtished  than  tlie  f&ct  that  lai^ge  cities  and  a  dense 
populution  toiid  to  diminish  the  phj^-ucal  energies  of  the  bod; 
and  shnrtvn  liuiiiiui  life.  .  .  . 

"  The  Himple  reason  ift,  as  we  conceive,  tliac  their  style  of 
liring  taxe-i  the  brain  altogether  too  mncli;  it  develops  a 
great  predominance  of  the  nervous  temjM.'rameiit  at  the  eao- 
rifico  of  other  parts  of  the  body,  vhich  by  inheritance  is 
increased  from  generation  to  ^'cneration.  Tbe  balance  of 
etmcture  and  harmony  of  function  in  organization  is  radtoally 
changed,  and  carried  to  an  intenae  development  of  nervoos 
t£»u«,  wliifli  in  its  very  nature  l»  unfavorable  to  the  preser- 
vation of  offspring.  .  .  . 

"  Bnt  it  IB  in  the  aecnmulated,  tbe  intensified  effect  pro- 
dnced  by  the  law  of  inheritance,  that  tbe  moat  striking  aud 
doMroctive  results  are  to  be  witui^ssed."  ** 

As  the  peculiarities  of  progenitors  in  mind,  temperament, 
^Xlii  phyflique  an;  by  nature  stamped  upon  their  of&ipring, 
TW  800  a  generation  of  cbililren  inheriting  a  tendency  to  a 
nervous  exaltation  which  very  slight  favoring  eircuniHtanoM 
eneounige  and  stimulate.  Tins  is  un(]uo*lionttbly  more  no- 
ticeable in  the  centers  of  luxury  in  this  country  than  in 
any  other  jiortton  of  the  dvilized  globe.  Fathers  wbo  aro 
under  a  mental  strain  to  tho  very  verge  of  intuinity  transmit 
that  exaltation  to  their  offspring.  Children  are  no  longer 
children,  except  in  their  immature  physical  development; 
their  emotions  are  tmder  constant  stimulus  and  excitement, 
and,  if  tliere  is  not  in  all  instances  an  absolute  intellectual 
prooocity,  there  is  relatively  a  mental  aud  nerx'ous  develop- 
ment far  in  advance  of  the  pliysical.  IIi;nce,  if  the  mental  is 
only  np  to  tbe  avenge  of  its  years,  we  will  tind  it  aeeodated 


*  Or,  N'riIiui  Allen,  d(  Lowell,  UuMcbuscUt. 
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with  anything  bnt  a  robnst  physique ;  and  the  contrast  re- 
inains  the  same.  One  of  the  manifestations  of  this  preco- 
dons,  emotional,  and  ezqnisitelj  developed  nervous  system 
ifi  its  infloence  upon  the  development  of  the  teeth,  while  the 
physical  system  is  following  in  tardy  but  vain  efforts  to  keep 
pace  with  it. 

The  conclusion,  then,  is  this :  Laying  aside  all  ca^es  that 
may  be  due  to  an  inherited  tendency  to  follow  or  exaggerate 
some  given  type,  together  with  those  which  are  manifestly 
due  to  forces  operating  only  after  eruption,  the  primary 
canse,  so  far  as  the  individual  is  concerned,  of  any  general 
disturbance  in  the  development  of  the  permanent  teeth, 
showing  itself  particularly  in  their  malpositioii,  is  directly 
traceable  to  a  lesion  or  innervation  of  the  trigeminal  nerve ; 
it  is  an  interference,  more  or  less  prolonged,  with  one  of  the 
prominent  fnnctions  of  that  nerve,  and  operating  at  its  origin. 
While  there  may  be  no  way  to  prove  this  by  any  examination, 
microscopical  or  otherwise,  while  the  nerveKwnter  is  onder 
this  influence,  it  is  nevertheless  sufficiently  proved  by  secon- 
dftiy  phenomena  which  could  only  have  originated  from  such 
a  source.  The  function  of  the  trigeminus,  thus  Etimnlatcd 
or  interrupted,  is  that  which  supports,  regulates,  and  gov- 
erns the  nutrition  of  the  tissues  to  which  its  terminal 
branches  are  distributed. 

That  such  a  lesion  or  innervation  would  be  likely  to  pro- 
duce euch  a  result  is  clearly  foreshadowed  in  the  following 
Btatement  made  by  the  late  Professor  Anstie  in  one  of  his 
lectores  on  the  fifth  nerve :  "  The  nervous  center  in  which 
the  trigeminus  is  implanted  is,  of  all  nervous  centers,  the  one 
which  in  the  human  subject  is  most  liable  to  congenital  im- 
perfection of  the  kind  which  necessitates  a  break-down  in 
its  governing  functions  at  special  crises  in  the  development 
of  the  organism." 

No  author  on  the  causes  of  malposition  of  the  teeth  has 

made  this  direct  connection  between  the  abnormality  and  a 

disturbance  of  the  nerve-center,  during  the  formative  and 
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erupdre  period ;  bnt  I  find  a  large  array  of  faote,  confirmed 
hy  niyon'D  obeer^'alioiis,  mIiicIi  poiut  in  my  uiiiid  to  this  oqIj 
eoncluKioit ;  and,  ulthougli  uttier  al»crver«  of  umilar  favU  hare 
atteinptttl  in  many  iii»tancee  an  explanation  of  vhat  they 
saw,  tliey  have  failed  to  refer  thorn  to  any  6ati«£actory^r»- 
mari/  cause. 

In  Mr.  MumniiTj-'s  paper,  before  referred  to,  in  epcaJcing 
of  dtMOMa  of  the  teelli,  ho  eavit ;  "  It  is  to  be  feared  that  a 
large  amount  of  dental  disease  is  originated  by  orertaxui^ 
the  brain-ootion  of  cliildron.  According  to  the  beet  anthor- 
itJes,  the  most  rapid  iiicn'OfiC  iu  the  growth  of  the  brain  takes 
place  before  seven  ycarM  of  age ;  and  it  tausa  bo  retucmbi^roii 
tliat  the  cmwiifl  of  all  ihe  permanent  teeth,  with  tlie  exc6{>- 
tion  of  the  tJiird  molars,  are  siinultanewuBjy  in  the  course  of 
development  with  this  great  advance  in  tho  size  of  the  brain. 
May  we  not,  therefore,  reii^^rnablj"  «uppo»e  tlmt  tliretigh  the 
diniiuished  vitality  con.*efpjeiit  ujwn  thia  diversion  of  the 
formative  energy  from  the  teeth,  by  premature  mental  exer- 
tion, theee  orgaiu  neceCBarily  become  degenerated,  and  that 
this  circumetance  oonstitatcs  one  great  tlllTerviice  between 
the  teuth  of  tlie  intellectual  and  tlioAe  of  the  uncultiv*ated 
familiciiof  mankind?'* 

TJie  ailment  from  this  nnivcreally  recogtlixed  condition 
is  this:  Daring  the  fonuative  and  eruptive  periods  of  the 
pormancnt  teetli  they  are  under  the  influence  of  nn  indepen- 
dent and  peculiar  vital  (nervons)  force ;  thia  innervation 
putilkoa  on  their  development  regardless  of  the  more  tardy 
growth  of  the  of«euti6  Kysleiu ;  being  implanti-d  iu  a  crowded 
poeition,  in  undeveloped  mnxillas  they  never  have  an  oppor- 
tunity to  recover  from  it,  and  emerge  in  the  same  diMrdored 
arrangements  in  which  the  crowns  were  formed.  In  tlieee 
poations,  when  fully  erupted  and  surrounded  by  their  alvo- 
ohir  walls,  they  bceonie  fixed  regardlesA  of  any  siihse^iicnt 
growth  of  the  jaw ;  for  it  is  one  of  nature's  laws  that,  when 
the  climax  of  development  has  been  readied  and  the  type  is 
complete,  function  oca60».     Under  Buch  circumstanees  it 
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voold  not  bo  cxp«ct«d  that  anjr  or  all  orgnnic  oliangM  in  the 
nerve-center  vonld  manifest  the  eamc  rceolts  in  detail ;  a  dis- 
tnrtMaoo  of  function  would  produce  genenl  reeultfl,  the  de- 
tailH  of  wiiich  might  vary  in  every  case.  Ttiat  such  a  leeion 
or  innLTtntiuD  could  unly  opt^rntc  upon  tliv  pcrmitucut  tveth 
ia  easily  i>een,  when  it  is  rcnicnilwrud  that,  to  produce  any 
Durked  effect  nprm  the  decidnouH  teeth,  we  lOiouId  have  to 
go  livk  to  intra-uterine  life  for  the  period  of  its  intlaence, 
ud  bvforo  tlie  child  had  an  independent  and  eenticjit  being. 

TittH  faypothe«is  doc«  nut  find  any  vontrndiotion  in  our 
daily  obeervalinn ;  for  mieh  n  difltur1ian<re  of  nerve-ftmctioD 
might  occur  only  for  a  limited  period,  and  no  other  exhibi- 
tion or  evidvucu  of  it  ever  Mgaiu  appi'nr. 

Thii  logical  result  of  nieh  reasoning  would  hv  llmt  in 
individnal.<i  and  families  of  dluji^ifth  or  feeble  intellects  and 
phlegmatic  teinpt-niniunt*,  but  with  good  physique,  we  eliould 
find  capaciouo  jdwk  and  tc«th  not  crowded.  If  a  pit'COciouB 
or  Rlinuilaced  hruin  in  infancy  urgLV  on  and  orowdu  thu  den- 
tal organs  in  advance  of  the  pix)wth  of  the  jaws,  then  a  bmin 
of  low  calil>er,  or  power,  will  be  likely  to  have  ai«ociatcd 
with  it  a  retarded  dentiticm,  but  with  abundance  of  room. 
The  grounds  for  mch  a  conclnsiou  are  not  merely  theoreti- 
nl.  but  are  the  results  of  ob«er>'atioiis  in  private  practice 
for  more  than  a  quarter  of  a  cent^iry  in  connection  with  iu- 
VMtigations  nf  <iiffcrent  dasAee,  nationit,  and  racc«>,  ancient 
u(I  modem,  including  all  ranks  and  conditions  of  life  from 
thv  bigheat  order  of  intcllij^nco  down  to  th«  idiotic. 

A  perfect  dental  development  in  the  reiwU  of  wcll-bal- 
aoevd  physical  and  nervous  systems,  without  hereditary*  taint. 

Tho  causes  of  irregularities  we  claa»ify  as  developmental 
and  afrcidcntol ;  tho  developmental  opoiatiog  prior  to  tho 
eruption  of  the  teeth,  and  the  accidental  !iu)Miei|n(^n11y. 

AbnormsUtiee  of  deTelopment  having  their  origin  in  the 
nmc  individual  are  dne  to  a  disturbance  of  tho  trigeminal 
ncnre  flurinp  tho  pcrio<l  in  which  the  crowns  of  the  perma- 
ocDt  teeth  are  forming  and  arranging  theiiiael%'C6  in  tiie  jaw 
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prior  to  eniption  ;  or,  wlicii  lu-UiDg  from  canecs  antedaring 
tliu  lifv  of  Uic  itidividuiil,  an)  tniccablo  to  nil  inliL'HtL-d  tvn- 
deacjr,  wtudi  t«ndoDcy  h»d  its  origin  in  a  liko  di^tttrbnticc  in 
one  of  the  progenitors,  and  viaa  eubeequently  tramniitted; 
or  are  tlie  result  of  mixing  diSuront  and  diBtiactlv  marked 
types  of  jiin-«  and  tcetb  bj  tbe  progcnitora. 

This  proposition  m»y  be  stated  to  another  form  m  f(4- 
Ion-» :  The  cait»o  of  irregularities  of  tlie  teelli  ot]icr  tlian  ooci- 
dental  lies  in  a  want  of  development  of  the  Jawa  comnieiiSD> 
rate  witb  tlio  eiKO  of  tbe  leelL ;  and  litis  want  of  relation  'lA 
BUiuetitiiiit  duo  to  a  rultirdeil  gruwtb  of  Iho  jaw  while  tlic  de- 
velopment and  eruption  of  tlie  tcetli  i»  not  retarded,  and 
sometimefi  due  to  tlie  inlieritaiiee  of  large  teeth  out  of  all 
proportion  to  tbe  aize  of  the  inlierited  jaw. 

In  our  view  we  do  not  call  &  feeble  iniud,  a  eloggish 
bnio,  or  a  dull  intellect  a  ncrve-lc«ioD  or  a  brikin-disturb' 
anee;  for  it  is  abundantly  proved  that  when  this  condition 
is  associated  with  an  average  physique,  tlie  development  of 
the  <1eiita1  orgunit  is  tardy,  bnt  in  regular  order. 

We  have  before  uit,  then,  both  the  solution  of  tlic  problem 
and  the  cvideni?c  of  most  alarming  aymptoms  in  the  physical 
anil  mental  condition  of  the  inhabitants  of  the  centers  of 
civilization. 

Tkoro  can  be  no  question  that  tbe  Creator  intended  that 
there  thouM  be  perfect  hunnony  in  t)ie  development  of  the 
physicd  and  nervous  iiystema,  and  that  where  such  harmony 
exists  we  come  nearest  to  tlie  standard  of  a  perfect  orgaoizu- 
tion.  This  haniiony  of  organization  or  true  Ixihmce  of  the 
two  ayetetiu  demands  that  in  the  earlier  yean  of  life  the 
brain  and  the  nervoos  eysteni  be  held  in  abeyanee  to  the 
physical. 

The  licAlthior  mcatal  organization  is  of  elon-cr  growth. 
If,  therefore,  wc  find  that  a  certain  mode  of  life  destroys  this 
harmony,  breakii  up  this  b&lance,  there  will  follow  necessarity 
deterioration  and  destruction  of  tlio  race ;  and  tliis  is  based 
on  a  weU-recogniwd  physiolog^ad  Uw  ;  if  the  brain  and  the. 
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nerrons  system  are  in  an  undue  state  of  activity,  the  drain 
apon  the  sonrceB  of  nntritiou  will  be  at  the  expense  of  the 
pbydqae. 

Ko  force  operating  on  the  brain  can  interrupt  or  alter  the 
lype  or  inherited  model  of  the  dental  arch,  after  the  first 
decade  of  life.  All  cerebral  disturbances  occurring  during 
that  period,  showing  mental  aberration,  we  should  class  under 
the  head  of  idiocy — imbecility.  After  that  period,  such 
manifestationa  come  more  properly  under  the  head  of  lu- 
nacy— insanity — which  might  degenerate  into  imbecility  or 
idiocy.  Consequently,  neither  lunacy  nor  insanity,  in  the 
ordinary  acceptation  of  the  terms,  can  have  any  direct  bear- 
ing opoQ  the  development  of  the  dental  organs ;  but  such  a 
condition  would  be  most  potent  of  evil  if  transmitted  to  off- 
spring. 

I  do  not  hesitate  to  place  it  upon  record  that  the  next 
generation  will  see  more  qf  abnormality  in  dental  devdop- 
meni,  a/ad  an  iwrease  of  nervotta  and  eerebral  diseases,  and 
tkta  the  hoo  are  correlated  and  spring  from  the  same  cause. 
It  is  too  late  to  stop  it  in  those  who  have  passed  Infancy, 
bat  it  is  not  too  late  to  modify  and  partially  remedy  the  evil 
in  thoee  now  being  bom,  and  those  who  may  be  begotten 
hereafter. 

To  fitthers  and  mothers  surrounded  by  luxury  and  flat- 
tered with  the  precocity  of  their  infanta,  which  they  are 
■rimitlating  to  the  last  degree,  we  say :  Do  not  under  peril 
enconrage  this,  brilliancy,  which  is  now  so  charming ;  let  the 
mind  stagnate  rather.  For  the  firet  seven  years  of  life  give 
concern  tmly  to  his  morals  and  to  his  physique.  Nourish 
him  as  you  would  nourish  an  animal  from  which  yon  desired 
the  finest  development,  stimulating  only  his  moral  nature, 
and  his  intellect  will  take  care  of  itself.  Thus,  if  he  have  no 
hereditaiy  taint,  will  be  laid  the  foundation  of  a  splendid 
apecunen  of  his  race. 


CHAPTER  11. 

CXIBRELATIOK   OF  ntBEOULABITIES   TO    IDIOOT. 

A  FEW  years  Bince,  Dr.  Langdon  Down,  physician  to  tlie 
EarlBwood  ABylum  for  Idiots  near  LoadoD,  reported  the  re- 
Bolts  of  Mb  inveBtigations  into  the  dental  development  of 
nearly  a  thousand  feeble-minded  yoaths  who  had  come  under 
his  observations.  His  examination  satisfied  him  that  there 
was  always  narrowing  between  the  posterior  bicuspids  of  the 
two  Bides  and  inordinate  vaulting  of  the  palate  j  the  only 
exceptions  being  certain  macrocephalic  idiot«,  in  whom  the 
mouth  like  the  rest  of  the  cranium  was  extraordinarily  large. 
In  a  paper  read  before  the  Odontological  Society  of  Great 
Britain,  he  says: 

"  A  marked  character  of  the  teeth  of  idiots  is  their  irregu- 
larity as  to  position.  Tliey  are  often  crowded,  bo  crowded  aa 
to  present  their  sides  ioBtead  of  their  anterior  surfaces.  They 
are  often  arranged  on  different  planes.  The  canine  teeth  are 
frequently  unduly  prominent,  and  a  marked  Bulcus  is  some- 
times seen  between  the  incisors  and  canines,  with  prominence 
of  the  incisore.  .  .  . 

"  Of  the  most  significant  value,  however,  is  the  condition 
of  the  palate.  I  have  made  a  veiy  large  number  of  careful 
measurements  of  the  mouths  of  the  congenitally  feeble- 
minded and  of  intelligent  persons  of  the  same  age,  with  the 
result  of  indicating,  with  some  few  exceptiona,  a  markedly 
diminished  width  between  the  posterior  bicuspids  of  the  two 
sides.  .  .  . 

"  One  result,  or  rather  one  accompaniment,  of  this  nar^ 


roving,  IB  the  inordinale  vaalting  of  Oie  palate.  Tlio  palate 
a«Timea  a  roof-like  form.  The  vaultitig  ht  not  8iai{>Ijr  np- 
pttTUDt  from  the  nppmxiinntioi)  of  the  two  Bides;  it  is  abeo- 
lute,  tlic  liiiv  of  jiiiictiou  bctwevu  the  piJatal  boueit  cvcapjing 
i  Iiigher  plane.  Often  there  \»  an  uitero-po«terior  sulcus 
oorreepofiding  to  the  line  of  approxiiitalion  of  the  two 
bonee.  .  .  . 

"  Au  appeal  to  tlie  condition  of  the  mouth  is  an  import 
tint  aid  in  dotvnnining  whether  the  leeioD  on  vltich  the 
mental  vcalcnetfM  depondti  ie  uf  intm-uturine  or  po«t-ut«riDe 
origin.  In  the  event  of  the  iiiuuth  being  abnormal,  it  indi- 
calee  a  congenital  origin  ;  while  if  the  nioiitli  be  well  formed, 
and  tho  teeth  in  a  healthv  condition,  it  would  lead  to  the 
opinion  tliat  the  cahimity  had  wcnrred  subseqncntly  to  cm- 
btyonic  life." 

Snbae4]uently,  Mr.  Chgrlce  Tonics,  in  an  eaaay  "On  tho 
Dcvelopmeutul  Origin  of  the  V-eliaped  Contracted  ilaxilla," 
baaed  npon  the  investigations  of  Dr.  Down,  undertook  to 
tnoe  the  phoumncna  back  to  their  origin  and  explain  them. 

Such  opinions  adrancod  by  «iich  diiitinguiaiied  authority 
I  ahoold  have  accepted  nnbeaitatingly,  did  not  tuy  own  ex- 
pcrionce  fail  to  endorse  them  ;  for  during  il  period  of  twenty- 
livoyean  I  bud  bt;cu  noting  and  tr(.-aljiig  uU  fonus  of  ubrior- 
malitioa,  and  tl»u  V-ahaped  or  contracted  aroh  was  nnivereally 
ed  with  a  hi^fher  onler  of  intcUigcHcc,     On  the  very 

'  of  this  writing,  I  exauiiiie<l  the  mouth  of  a  lady  in  which 
diore  wore  acen  oontraeted  and  V-«ha{>e<l  arelics  in  both  npper 
ukI  lower  jaws  of  moflt  decided  cbftiacter.  The  lady  waa 
ooe  of  tmiunally  well-habnced  mind  and  of  a  eupt-riur  order 
oi  inicUigencu.  Xo  ordinaiy  ob«>or\-er  could  jxicdibly  asaoci- 
ato  any  fcobleno**  of  iuli-Ilw-t  with  the  abnormality  in  the 
person  of  tliii'  lady.  Furtliermore,  in  a  large  majority  of  the 
contracted  dental  arches  which  have  come  under  nty  obecr- 
ration  and  treatment,  I  do  not  believe  that  the  maxilbe  were 
affvcliHl. 

In  the  widening  of  a  dental  and  alveolar  arch  no  preaeure 
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bronght  opon  teeth  will  porocptiblj  affect  tlieir  oeeeong  ban] 
atnicttire.  If  the  maxilla  were  actuati/  pmche*),  the  widen- 
ing of  the  doiilal  arch  would  lie  likelj  to  produce  external 
deformity. 

Having  aoiho  «louht«  of  tlie  correctness  of  the  inforencee 
that  had  been  drawn  npon  tliis  subject,  I  undertook,  a  few 
yean  aince,  a  somewhat  extended  iuveBtigalion  to  collect  evi- 
denoe  bearing  npon  the  eubject.  In  enuring  upon  an  invea- 
tigfttiou  of  tliiH  kind,  vtitli  a  view  of  deinon»tniti»g  a  fact  in 
«ci«noo,  it  18  of  tlie  utmost  importance  tliat  tliere  be  no  am- 
biguity of  langnage  or  terms. 

I  have  heretofonj  Kpokcn  of  tlio  normal  type  of  the  den- 
tal urt-h  being  a  n-^ular  curved  line.  I  wisJi  now  to  etate 
that  the  ahsolutoly  jwrfectly  regular  lino  is  very  rarely  found 
in  eilher  ancient  or  modem  Hkiills.  To  Iw  more  explicit)  it 
will  be  fonnd  tJiat  nearly  every  case  which  would  be  pro- 
DOnnecd  rcgulur  by  an  cvjicrt  un  looking  at  it,  will  hUow 
Tnriattona  when  put  to  n  matheraatioiit  ti?tvt.  l-'or  inittanoe,  if 
h  piece  of  Rofc  wire  l>e  bent  around  the  outeide  nf  the  circle 
80  as  to  touch  every  tooth,  it  will  ehow  plsct-s  indicating  that 
certain  teeth  arv  either  within  or  without  the  line,  and  yet 
tlie  deviations  arc  m>  little  as  to  be  hardly  ob>»ervahlo  by  tlie 
ordinary  critic.  8ueh  deviations  as  this  I  do  not  claaa  and^ 
the  hcwl  of  irregnlariticfi,  becanse  they  are  no  more  out  of 
the  limit  of  normality  tbau  are  the  varieliut  of  foatore  in 
different  ineinben)  of  the  mine  family.  Furtliernioro,  it  is 
not  certain  that  tliey  are  in  any  senAe  developmental  in  their 
origin ;  and  if  not,  they  mn  not  be  used  ae  an  argument  in 
au  iuvCiMigalion  into  developitMMit. 

My  own  opinion  is  that,  with  the  exception  of  irdieritcd 
defonnitieft,  almost  all  eases  of  slight  pecnliaritics  of  position 
result  from  the  accommodation  of  articulation  with  the  op- 
posing jaw. 

We  pem*mbor  tli«  anoinalnu.^  position  of  the  teeth  before 
eruption;  if  they  continued  to  grow  iu  the  same  direction, 
grvat  general  disorder  would  be  iho  result.    That  tbcy  ever 
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como  perfcMlT  into  line,  xs  due  panly  to  the  cnUrgcmcnt  of 
lliv  JAW  encminipng  it,  itnd  ]iartly  fn»ii  articulation  with  the 
antagonizing  teeth  on  occloaion.  Aii  it  b  only  incline  ear- 
tacv6  tliat  como  in  contact,  wo  can  leadily  sec  tliat  a  jaw 
which  hiw  the  full  niviwtirv  of  natural  tcndctivy  to  rt^hiritj, 
m*y  tlius  show  «>nie  (tcviationf>  an  the  permanency  of  the 
structure  is  attained.  A  peculiar  rotary  movement  in  masti- 
CAting,  when  teeth  arc  erupting,  may  ho  eufficlcut  to  throw 
a  biciiepid  ever  eo  slightly  out  of  po«itiun,  wliieh  niali>oeitioa 
may  hv  ii»iiHidftralily  increwwd  or  nmy  bo  corrected  hy  con- 
tact vith  the  opposite  tooth  on  occlni>ion. 

In  my  iaveetigatious  I  used  pieces  of  tliiok  cardboard 
cut  about  two  an<l  a  hslf  inches  Btiuarc,  which  were  iuwrtw) 
in  tlic  mouth,  tlie  teeth  closed,  and  witli  a  ]>uncil  a  line  ww 
drawn  aronnd  the  circle  and  clow  to  tlie  toetli.  In  this 
ditfpiun  both  the  eizo  of  the  arch  and  its  form  were  indi- 
cated. Such  an  cxaiiiiuatiou  van  made  of  hundreds  of  youth 
■Iwve  tweWe  yoan  of  age  in  our  public  echooU,  where  Z 

ffotind  ae  great  a  variety  of  natioitalitieA  proluibly  s-t  I  would 
in  any  quarter  of  the  globe.  The  iuveRligatiou  included  the 
inmates  of  tite  Asylum  fur  Idiots  on  Randall's  Island,  and 
■btU'ipicntly  mmu  wei-ki«  were  devoted  to  an  iiiveetigatioa  of 
■eliiiiniii  in  8wit7.cr!iuid,  nnd  an  cxaininatiou  of  idiot«  found 
in  the  various  asylums  and  hospitaU  of  Paris,  and  to  a  more 
limited  extent  b  Great  Britain.  The  reeults  were  briefly  aa 
fuUowE : 
In  private  practice  I  have  seen  a  very  large  a^;regate  of 
dental  defoniiity,  and  in  most  instanceit  nwKK'iiitctl  with  an 
tntellecttml  capacity  al>ove  tlic  avemge  of  mankind.  The^ 
abnormal itiee  have  not  been  confined  to  any  prevailing  type, 
bot  Lave  included  nearly  every  possible  variety  of  irregular 
development.  In  the  public  schools,  among  the  middle  and 
tower  claMee  of  society,  I  have  found  but  a  siimll  jierceutage 
of  pronounce«I  irregiilarity.  Such  as  I  have  found  was  in 
noarly  every  case  among  the  brightest  children  of  the  schools. 
Among  tbe  children  of  good  physique  and  fair  mental  g»- 
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pocitj  the  deTelopment  wne  on  tlie  whole  regolar  and  Do^ 
ztui,  a  notiovablo  fact  being  thut  the  javtb  were  genenHj 
capacimu  and  ample  fur  thu  ragularity  of  the  tvetii.  In  an 
occafiional  instance  tiiere  might  be  found  a,  jaw  of  Qlidtio 
capacity,  and  with  separated  and  straggled  teeth.  One  in- 
fttoucc  of  this  kind  was  particuhirl;  marked,  and,  on  tnakiiig 
inquiry  of  tlie  principid  as  to  the  M»tUH  of  the  scholar,  1  waa 
told  that  she  vm  the  dullest  one  in  tlie  school  of  over  three 
hnndrerd,  and,  although  of  an  age  to  justify  an  entrance  into 
the  highoet  class,  she  coold  not  riw  above  the  lowest. 

Among  the  cretins,  capudous  jawa  were  univereal. 

In  the  exaniinntion  of  idiotit  I  endejivon-d  to  tiepanito 
ihoaa  where  the  mental  defect  dated  from  birth  from  ihose 
vho  in  infancy  showed  the  average  mental  capacity,  and 
who  from  accident  or  ditw-aao  uflLTward  degenerated  into 
imbecileii.  No  more  reliance  is  to  be  placed  n]>on  an  exami- 
nation of  the  jaws  and  teeth  of  the  latter  chuw,  in  a  qneetion 
of  development,  tlian  upon  an  examination  of  the  inmates  of 
on  insane  asylum. 

Confining  n)_<k-sclf  to  congenital  idiocy,  I  found  only  a 
small  percentage  of  pronoimoed  irregnlarity  in  form  of  the 
jawR  or  arrangement  of  the  teeth,  and  tlmt  generally  aeso- 
cinted  with  the  lowest  type  of  idiocy  and  llic  kind  of  which 
mental  improvement  was  the  mo«t  hopelci*^.  Awtodated 
witli  defonniticD  of  tlie  jaws  were  usually  other  abnormali- 
ties of  phy&iqne  showing  a  general  constitutional  dietorb- 
ance.  Only  among  idiots  drawn  from  the  higher  classes  in 
Ureot  Briuiin  were  there  fomid  exceptions. 

llie  exaniinntion  of  M>mc  two  hundred  inmates  of  the 
asyliun  on  liandall's  Island  did  not  show  a  single  pronounced 
Cftse  of  y-tihajH^d  dental  arch,  such  as  is  idiowu  in  Fig.  2.  I 
eaw  hnt  very  few  eattvs  of  narrowed  palatine  ar<.--h ;  there  were 
but  three  or  four  of  eoddle-eliapcd  palates,  i.e.,  where  the 
adefi  of  the  palate  approximated  in  the  bicospid  region,  aueh 
as  sliown  in  Fig.  &. 

Tliere  wua  but  little  irregularity  in  tlie  po&itions  of  the 
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teoth ;  very  few  tcotli  that  were  oat  of  Une,  whatever  thAt 
Udo  waa.    Tbe  tittle  malpofiition  that  I  Haw  was  generally 


Pni.t. 


Ji^. 


conflnod  to  the  »ix  front  tix-tli  -,  of  these  eixi  the  lateral  in- 
eiaon  woro  mora  geoeralljr  at  fmilt,  being  inverted,  cvertod, 


riit.1. 


or  twisted.    It  wiu  uot  a  oommon  thing  to  find  the  canines 
oat  of  line.    "Miaij  of  the  iuiilpo«c'il  «»8u8  were  tho«o  where 
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tlie  teelk  were  etiH  enipting,  and  did  not  ehow  sncli  abnormal 
position  that  I  would  liave  full  juMifi^M]  in  interfering  if  tlio 
patient  had  bticn  hmiight  to  me  for  IreAtincnt.  Tliere  wm 
VTcry  reason  to  liopo  tliat  when  fully  developed  they  would 
appear  in  good  poeition.  Tlicro  were  also  outnT  cases  of  re- 
tarded dentition. 

Thcire  Tiiut  no  more  trrcgulantv,  dcca^,  lose  of  teeth,  or 
neglect,  than  I  liave  seen  in  the  eanie  number  of  youths 
pieltcd  up  from  the  rtreet.  The  prevailing  impreBsion  was, 
tiiat  I  had  seen  an  unusual  number  of  weU-<leveIo|)ed  jaws; 
thoj  would  iLveruge  Iarg<^'r  tlian  the  fullj  developed  jaws  of 
the  average  of  my  pftiieiits ;  and  that  they  were  nhove  the 
average  for  density  and  prohahle  durability. 

The  dental  arch  was  generally  a  hroad  and  regular  curve ; 
the  vnriiitiuns  from  this,  but  witiiin  the  range  of  normality, 
were  «  smaller  circle,  anterior  to  tlie  bicuspida,  and  fitraighter 
lines  behind  them.  The  lower  jaw  corresponded  with  the 
form  of  the  upper  in  nearly  every  case,  and  therefore  the 
articulation  wan  almost  always  (/ood.  There  were  three  or 
four  case«  (tJiosc  with  «iddlc-»hapcd  pahitcs)  whore  there 
was  a  nan'owed  or  somewhat  pinched  condition  of  each  side 
agaiuHt  the  firet  molar,  with  wliicli  tlie  lower  jaw  did  not  co^ 
res])ond,  and  the  lower  teeth  articulated  there  outside  the 
upper  ones.  Awociated  with  the  last-named  peculiarity, 
there  were  four  or  five  where  the  superior  incisors  npi>eared 
tipped  np,  as  in  tlie  so-eallod  tlniinli-«uc1<ing  cases,  and  which 
H  la  qnite  po»^ili]e  were  caused  by  Eiuclcing  habits;  in  some 
of  tliem  a  vertical  gap,  of  from  one  fjuarter  to  three  eightlis 
of  an  inch,  between  the  inci»or»i  of  both  jawB  when  the  teeth 
were  closed,  waa  observed.  There  were  eevcm!  ca«c«  wliere 
the  arch  was  well  cur\-ed  upon  the  right,  side,  but  the  left 
side  showed  a  variation  from  that  curve  and  a  depression  of 
the  line.  Tliere  were  more  cases  where  the  arch  was  de- 
piceeed  on  only  one  side  than  upon  1>oth.  I  did  not  we  a 
singlo  case  in  whidi  there  was  any  abnormnlity  of  aize  or 
shape  of  the  jaws  before  the  eruption  of  the  permanent  teeth. 


DISOBGAMZATION  IN  ABgOLl'TS  IDIOCY. 
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I  van  informed  tliat  a  very  oonwderaWc  luiinbcr  of  t!ie« 
putienta  are  of  Uebrcw  extraction.  The  otiiere  are  made  up 
from  nearlv  all  cirilizud  oationalitioa. 


IWtk. 


^rora  eonvcrwition*  wltb  tho«ie  in  i^liarge  of  tlie  cduca- 
tinD  of  thu  idiots  I  wiu  able  to  note  the  intellectuaJ  rtatua 
of  tho  patient  and  the  correspondiDg  condition  of  tlie  dental 
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oiffans.  It  n-us  tbuE  I  diecoTered  that,  in  those  cases  where 
thi-ru  wu  Et  fiiir  jih^ical  vonKtitutioii  and  dovulupnicnt,  the 
intellect  in  a  progressive  state,  and  convidomblc  liopcw  vntvr- 
tained  of  mental  improvement,  the  jnw8  nnd  t«ctli  were  in  a 
normal  condition.  As  the  ecalo  descended  until  we  arrived 
at  that  mclBncboljr  condition  of  Ab«oluto  idiocj;  apon  which 
all  Improvement  was  hopolcas,  I  fonnd  jawit  and  tvoth,  and 
in  a  measure  the  whole  ph^ical  condition,  degcnemte.  Thus 
did  I  see  the  extremes  and  the  gradations,  beginning;  with  a 
glnggiah  or  feeble  mind,  in  a  fair  organteation  with  well- 
developed  jaws,  dc«cunding  in  regalar  eoqiioneoe  thruugh  all 
the  gnidee  of  imbecilit;  to  iiiiconditionol  rueuity,  aMoeiat«d 
with  eorrc«ponding  disorgani;:ation  and  degenciucj'  of  tlic 
teelb,  jaws,  and  whole  pb^-sical  sj-stem. 

Tiie  accompanying  cut*  ixipresent  caets  illuetniting  these 
extreniM  in  the  dental  deveb^pment  of  idiots.  iJoth  theeo 
ttiibJM-tit  Mere  found  in  the  asylum  on  liaudall's  Uhmd,  and 
both  iiro  congenital  idiots 

Figs,  4  nnd  5  i^bow  the  form  of  jaws  iind  arrangoini-nt  of 
teeth  in  the  month  of  John  Row»c,  an  idiot  of  the  loweeC 
^e  and  incapable  of  im])rovement.  He  was  bom  in  1843, 
weiglifi  now  seventy-two  pounds,  and  is  four  feet  seven  and 
>  half  inches  high. 

Figs.  (I  nnd  7  represent  the  jaws  of  a  boy  fourteen  years 
of  age,  of  full  average  height  and  good  physical  organization. 
The  record  shows  him  to  be  "  disorderly  and  wild ;  incapable 
of  improvement  under  special  training." 

The  examination  of  betwL'eu  thn.-e  and  fonr  hundred  of 
the  imnates  of  the  Paris  aKylunis  sliowcd  i(ub«taittially  the 
same  resulta  aa  that  in  tliis  cmintry. 

I  also  visited  Dr.  I>own'(\  private  asylnm  near  London, 
and  together  we  inado  a  careful  examination  of  every  inmate 
of  the  institution,  with  a  result  not  so  widely  different  as  I 
had  supposed  must  exist.  There  was,  to  be  sure,  a  larger 
porecntage  of  irregularities  of  the  teeth  than  I  had  before 
observed.    About  fi*-e  per  cent,  might  be  said  to  be  pro- 
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noDoccd  cases  of  narrowed  or  V-sliaped  «rche«,  and  anoUier 
five  to  tcu  por  ccDt.  might  be  eaid  to  have  more  or  loM  tcn- 


rt^t. 


dene;  ia  tliat  direction ;  but  of  tlio  more  poeitivc  casoe  I  did 
not  see  one  so  mariced  as  1  have  eoon  and  treated  in  private 
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prnrtlce,  iiid  awociatod  wEtb  full  intellectual  development. 
Of  tJu;  total  Dumber,  I  ooold  not  pronomioo  one  half,  or 
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fifty  per  oi'iit.,  an  itliowing  an  irrcgiilnrit^'  of  denial  derolop- 
ment  out  of  tbe  r&oge  of  norunalitj,  or  ibat  mjglit  not  bare 
arisen  from  acfidental  (.•aiisea  operating  on  the  crowiiB  of  the 
toeth  nfler  oruptioii,  ami  therefore  onlv  iufiiientalljr  con- 
nected with  idioey  and  in  Dovri»c  corrcluted  thereto^  Id 
tlk'iH  vay  onlj^  ie  to  be  acominted  for  tlie  difference  of 
opinion  which  cstfitod  botwcon  us  upon  many  cascB  wliidi 
seemed  to  him  an  unduly  high  vault  to  the  palate,  narrowed 
arcli,  or  irregularity,  hut  wliieh  to  iny  eye  came  clearly  witlitn 
the  limit  of  nunnuUty.  Isevertlielef«,  tlierc  wae  no  mietaJdug 
tbe  fact  tliat  tberf;  wan  a  larger  percentage  of  the  kind  of 
defomiitiea  wliieh  tic  had  described  than  I  liad  found  in  any 
otber  collection  of  idiot*.  This  t^-pe  of  idiocy  BCemed  to  b« 
the  result  of  a  long  line  of  hereditary  trnnHmieeion  occurring 
in  the  b!j;hor  wallcH  of  life,  brought  about  by  MirJouit  oau»c«; 
tihowing  it^lf  first  in  an  ovom'rought  nervous  system  and 
a  Btimutatecl  mcmtal  activity  transmitted  to  children  in  an 
exaggerated  form ;  ehon-ing  also  coincidently  in  tlie  chil- 
dren irregular  dental  development,  and  the  cvilit  further 
incrvosud  by  tranMnittsion,  and  finally  ending  in  a  ooniplcte 
brtak-dowif  of  mental  power. 

By  a  comparison  of  my  obeor^-ationa  of  idiole  with  those 
of  all  ranks  and  conditions  in  life,  ait  ruprcseulvd  in  onr 
public  schools,  I  found  tlint,  tailing  tlie  idiota  ae  a  claae  and 
oomparini;  tlicm  with  tbe  lower  ordere  of  society  as  fonnd  in 
Uiiji  country,  tliere  were  no  more  irn^ilariticfl  In  the  one  than 
in  the  other.  In  both  caeoe  did  I  find  that  amply  developed 
JAwa  and  teeth  were  the  nile,  and  narrow,  pindied,  and 
V-«baped  maxillu;  and  dental  arches  were  the  excepUoa. 
And  tht«  wna  equally  true  of  the  idiots  in  France  and  of  the 
cretins  in  Switzerland,  among  whom  I  did  not  see  a  single 
case  of  narrowed  arch  or  high-vaultt-d  piilute. 

In  Dr.  James  "W.  White's  rcjwrt  of  a  vi»it  which  lio 
made  to  the  Pcnnnylvania  Training  School  for  Feeble- 
minded Children  he  says:  "In  the  mouths  of  some  of 
tbe   inmatea— especially  tUoee   whose   nientul   duvulopmoDt 
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was  little  above  zero — there  were  teeth  which,  for  size, 
regularity,  density,  and  perfection  of  form,  would  answer 
aa  models.  There  were  also  teeth  wliich  were  faulty  in 
every  respect  and  relation ;  but  on  the  whole  we  had  to 
admit  they  were  about  an  average  lot,  neither  better  nor 
worse  than  those  of  the  same  number  of  Bimilarty  neglected 
people  of  ordinary  intelligence." 

Professor  Stellwagen,  of  the  Philadelphia  Dental  College, 
visited  the  same  institution,  and  says :  "  I  examined  the 
months  of  ninety-seveD  males  and  eighty-seven  females, 
making  in  all  one  hundred  and  eighty-four  patients.  Among 
these  there  was  a  very  small  percentage  that,  had  they  been 
presented  to  me  in  my  office,  would  have  warranted  inter- 
ference in  any  manner  as  regards  the  regularity  of  the 
teeth.  .  .  .  The  jaws  were  nnusually  large  as  compared 
with  the  same  number  of  jaws  in  the  mouths  of  intelligent 
children — such  as  would  seek  the  services  of  the  dentist." 

Professor  C.  N,  Pierce,  of  the  Pennsylvania  Dental  Col- 
lie, says :  "  While  traveling  through  the  Tyrol  of  Southern 
Anatria,  and  Lombardy,  Italy,  I  had  the  opportunity  of  see- 
ing a  large  number  of  cretins — disgusting,  jabbering  idiots 
as  they  were,  unable  to  articulate  a  word  distinctly.  By  the 
aid  of  a  few  small  coins  I  obtained  a  hasty  glance  at  the  oral 
cavity,  which,  though  not  critical  or  satisfactory,  was  suf- 
ficient to  satisfy  me  of  an  nnusually  large  development  of 
both  superior  and  inferior  maxillse,  with  an  abundance  of 
room  for  the  teeth.  Opportunities  have  also  not  unfre- 
quentty  offered  for  viewing  the  mouths  of  negroes,  where 
mental  growth  was  far  below  the  average,  with  a  decidedly 
retreating  forehead ;  in  such  the  jaws  were  invariably  lai^ 
the  teeth  far  from  crowded,  and  quite  projecting.  In  my 
r^ular  practice,  cases  have  not  unfrequently  occurred  where 
one  or  two  in  a  family  would  have  what  might  be  termed 
itraggling  teeth,  or  teeth  standing  alone  with  an  tinusaally 
wide  space  between  them ;  while  with  other  members  the 
reverse  condition  would  predominate.    In  the  former  the 


38 


IBREGUUJimES  IN  DIAGNOSIS  OF  IDIOCY. 


mental  conditinn  was  alwayn  far  below  the  laXter,  being  a 
marked  revereion  to  a  lower  nnler  of  dovelopment." 

In  thc80  apparent  contradictions  between  Dr.  Down  and 
other  olieervere,  it  is  difUcult  to  form  nn  o])inton  which  will 
reconcile  the  differences ;  wid  it  might  be  jiiM  as  well  to 
leave  it  aa  it  is,  were  it  not  for  the  startling  conelnsion 
to  which  Dr.  Down  comoe  and  it»  bearing  upon  the  wel- 
fare of  the  community.  In  bis  omij  ho  t»\*:  "It  was  id 
my  inquiry  into  the  condition  of  the  teeth  and  month  espe- 
cially, that  I  arrived  at  the  conclosion  that,  in  by  far  the 
larger  number  of  imtsncce.  I  wua  ahle  to  iudi<.-uti<  the  jferiod 
at  which  the  depreeeed  condition  ooniinenced,  and  to  predict 
in  Bome  (Icgroo  the  amoimt  of  improvement  which  phys- 
ical, inwilectual,  and  moral  training  might  pcis,»ihly  elTect. 
In  cltildren  where  idiocy  is  occidental,  arising  from  causes 
operating  after  uterine  life,  there  i»  hut  flight  deviation 
from  a  normal  condition  in  the  8tato  of  the  month  and 
teeth ;  while  it  is  in  those  whose  malady  is  congenital,  espe- 
cialty  where  arising  from  causes  operating  at  a  very  early 
period  of  enihryonic  life,  that  the  deviation  of  the  month 
and  its  apiwndagca  from  a  normal  condttioa  is  most  pro* 
uonueed." 

TIio  bearing  of  this  opinion  may  not  seem  at  liret  of  much 
oonscquenec,  but  it  becomes  of  the  utmost  importance  when 
applied,  an  it  has  been  by  Dr.  Down,  in  determining  the 
mental  capacity  of  an  heir  to  manage  his  estates.  In  such  a 
ca*e  the  contracted  condition  of  the  mouth  was  the  deciding 
point  of  cviduii(!V,  in  thu  opiniou  of  Dr.  Down,  tlial  the 
patient  was  n  congenital  idiot. 

We  do  not  believe  tliat  any  irregularity  in  the  position  of 
tlie  dental  organs  is  any  evidence  per  ee  of  idiocy  in  tlio 
indtviduul.  The  cases  arc  so  common  where  Kiich  deformi- 
tiee  are  foand  asHouatcd  with  the  highcAt  order  of  intel- 
ligenco  that,  if  we  are  to  draw  any  inference  from  that 
eottdition  in  the  abstract,  we  should  say  that  it  was  mon 
likely  to  indicate  a  precocity  of  mental  dvveIo])ment,  with  a 
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stimnlated  emotional  nature  in  the  child,  and  possibly  a  more 
bnlliant  intellect  in  the  adult.  There  are  bo  many  casea 
where  the  proof  is  incontestable  that  the  idiocy  is  of  con- 
genital origin  and  where  the  dental  development  ia  perfect, 
that  we  can  also  reasonably  say  that  the  regularity  of  the 
dental  oi^ans  showed  conclnsively  that  there  had  been  no 
lesion  or  cerebral  difitnrbance  (in  the  true  sense)  after  birth, 
but  that  the  teeth  grew  in  accordance  with  physiological 
laws  under  a  low  order  of  intellect. 

We  do  not  see  any  connection  between  these  phenomena 
and  cansee  acting  especially  "  at  a  very  early  period  of  em- 
biyonic  life,"  when  we  consider  that  the  decidaous  teeth  are 
well  arranged,  and  that  it  is  only  after  they  pass  away  tliat 
abnormality  appears ;  also,  as  it  is  only  at  the  very  latest 
period  of  embryonic  life  that  oven  the  germs  of  the  perma- 
nent teeth  are  found,  it  is  difficult  to  conceive  the  connection 
or  correlation.  If  the  cause  antedates  the  birth  of  the  child, 
we  should  seek  for  its  origin  not  during  intra-uterine  life,  but 
in  a  like  deformity  existing  in  the  parents  or  ancestry,  which 
may  appear  exaggerated  in  the  child  under  favoring  circum- 
Btances.  An  inherited  taint,  disturbance,  lesion,  predisposi- 
tion, or  tendency  to  idiocy  (of  which  these  irregularities  may 
be  a  symptom,  but  not  a  proof)  may  show  itself  in  a  preco- 
aous  mental  development  in  one  instance,  and  be  the  pre- 
cursor of  insanity  in  the  same  individual,  or  appear  as  idiocy 
in  posterity. 


CHAPTER  m. 


DUGNOSia. 


MccH  of  the  success  in  treating  irregularidea  will  depend 
upon  a  correct  diagnoBiB  and  prognosiB. 

This  is  one  of  the  most  difficult  problems  in  the  practice 
of  dentistry,  and  its  proper  performance  must  take  into  con- 
sideration the  efficiency  of  the  masticating  apparatus^  the 
enunciation  of  the  voice,  the  organism  of  the  teeth,  the  rav- 
ages of  decay,  the  family  type,  and  the  relation  of  the  f eatnree ; 
the  constitution,  temperament,  and  systemic  condition  of  the 
patient ;  the  sex,  age,  and  social  statos ;  the  causes  of  displace- 
ment, whether  accidental,  congenital,  or  hereditary;  the 
means  and  appliances  for  correction ;  the  time,  trouble,  and 
sldll  required  of  the  operator,  and  the  time,  annoyance,  and 
endurance  of  the  patient ;  the  risk  of  inflammation  and  of 
destmction  of  pulps;  and,  finally,  the  character  and  perma- 
nency of  the  change  wrought. 

It  is  not  a  question  of  the  ability  to  bring  one  or  more 
teeth  into  the  line  of  a  regular  dental  arch,  so  much  as  it  is, 
Will  the  result,  when  obtained,  be  permanent  and  justify 
the  meaiM  used  ?  For  example,  a  bicuspid  or  a  canine  in  a 
person  of  mature  years  may  be  turned  upon  its  axis  to  the 
extent  of  a  quarter  of  a  circle ;  the  mechanical  difBculty  in 
returning  it  to  its  place  being  in  some  instances  very  Bcrious, 
involving  much  time,  ingenious  appliances,  and  often  the 
perforation  of  the  enamel  for  a  pin  to  obtain  an  attachment, 
and  the  result  being  no  probable  gain  to  its  masticating 
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power  Dor  its  preecrvation,  and  so  little  beuefit  to  tbo  appear- 
■noe  u  to  Lie  of  dutibtful  cxpixlicucy. 

Caaea  are  coiutantly  ooming  before  our  observation  whore 
mnet  remarkable  aRhJevements  are  within  the  i<oope  of  6<:iett- 
tiflc  skill,  but  whore  a  consorratire  view  w<>ul<i  not  justify 
tlio  iucan«  ruquirod  to  produce  Bucb  n  result.  Kvitlior  can 
it  b«  iu»ert«<l  iQcontrovcrtibly  that  all  irrt-guUrities  io  the 
position  of  tectb  arc  deformities,  and  require  our  inlerposi- 
tioo.  A  fino  ffietbetic  taste  may  maiutain  that  there  arc  mul- 
tltadiuouD  departure))  from  a  uoniiid  t^-jw  wIk^tc  neither  tl>e 
utility  Hor  the  beauty  of  lbe«e  organs,  nor  tlio  eyinnietiy  of 
snnwmding  features,  is  seriously  affected  by  the  malpoei- 
tioQ. 

Nowhere  in  developmental  uature  will  wa  find  matho- 
niaUcvl  oniformity  in  sljce,  shape,  or  position.  The  trees  of 
the  forest  take  every  conceivable  form  within  the  limits  of 
their  type.  No  two  leaves  are  precisely  alike.  The  two 
sidtM,  even,  of  cvciy  leaf  differ  in  outUue.  Ever)'  humoit 
figure  difToK  from  every  other  human  figure ;  fatw  from  face 
— even  the  two  «idf«  of  the  Kuno  face  are  not  nR'ebauicolly 
mated.  Variation  from  mathematical  precision  in  nature  is 
nniveraal,  and  any  appeuance  of  absolute  regularity  always 
eo^icsts  the  interference  of  man. 

The  eye  won  tires  of  the  Btiffncfis  and  formality  of  nn- 
brokou  unifonnity,  and  i«  only  pcriiuitieDtly  plensL-d  with  the 
besDty  which  corui-«  from  graceful  variation.  If  it  were  po0- 
nUo  to  bring  all  dental  archos  to  one  standard  of  arrange- 
t,  defontiities  of  facial  exprewion  would  probably  be 
common  than  now.  An  apt  illustration  of  such  a 
iwult  ia  fonnd  to  the  limited  variety  in  form  of  tbo  artificiid 
teatfa  in  the  mu-kci,  and  the  still  more  limited  skill  in  ar> 
ranging  and  adapting  tliem  for  riervioe ;  coasecjuently,  there 
ore  seen  all  over  the  country  prevailing  pattcrue  of  t«cth 
made  in  rows,  devoid  of  gnu.-c,  and  inserted  indiscriminately 
in  the   moDtlis  of  the  beautiful  and  tlie  months  (^  the 
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^Hthetieallj  conflidercd  it  can  bardly  be  cliiimed  that  a 
dental  aix-ii  witli  all  tlie  t«etb  in  contact  is  posilivcly  mora 
beautiful  than  one  whore  BJight  Bpaoee  occur,  white  cxpo- 
ric-ucc  i»  uuifonn  iu  tjliowing  tliut  in  this  age  of  de^a- 
ornto  teetli  tbcir  diirnbilitjf  ii  much  cubanocd  hy  sepaia- 
tion. 

An  erroneons  teaching  has  ntnintained  that  tlte  full  num- 
bor  of  tooth  must  bo  retained  in  the  mouth,  regardleei  of 
their  organization,  tliu  pn>^rc«8  of  decay,  tho  limited  capa^ 
city  of  tlie  arch,  or  tlic  oxt«mal  features. 

Two  argumentfl  are  advanced  to  snpixirt  mch  a  judgment : 
Firet,  that  a  ct-rtain  number  of  teeth  are  developed  bj  nature, 
and  tbumfottj  every  one  niufit  bo  preservctl.  Such  an  opinion 
Rugbt  be  of  some  force  if  wo  wcru  parsing  jndgiuuut  upon  a 
normal  condition  of  tlie  bunian  moe,  but,  as  the  condition  we 
uro  ooHMdertug  is  wholly  abnormal,  the  argnment  in  of  llttlo 
value.  A  second  arguiuuut  in  favor  of  the  retention  of  all 
the  natnral  tcotli  i«,  that  the  idvculiir  arch  and  tlio  lusociatod 
maxilla  will  l>ocoine  contracted,  nnrrov'od,  pinched,  as  tlic 
result  of  such  lose,  consequentlj  tho  articulation  of  the  teeth 
broken  up  and  the  cfficieucy  of  tlie  masticating  organs  int- 
paired. 

An  c-^perionco  of  sufficieut  length  to  dotennino  reeolti 
baa  shown  very  concltwlvely  tliat  the  retention  of  every  tooth 
in  the  nioutb  is  not  necessary  to  tho  efficiency  of  the  miisti- 
cating  apparatns,  ia  not  required  to  maintain  tho  contour  of 
■  lb«  jaw,  and  the  lo6s  of  certain  teeth  produces  no  visible  ex- 
ternal offecte. 

I  have  beard  the  statement  gravely  made  in  an  aasociation 
of  dentists  that  the  cxtracUon  of  tlie  first  pemiunent  molar 
produced  PHcli  an  effect  upon  the  facial  features  as  to  be  al- 
ways perceptible,  snd  that  in  a  community  where  iiucli  dental 
practice  was  common  the  individuals  wlio  had  lost  th^  first 
molar  teeth  could  be  readily  distinguished  in  an  aflsemblago 
from  tlio«)e  who  had  not.  Sudi  an  absurd  Btatement  would 
be  bardly  worth  repeating  except  to  idiow  how  tlie  imagina- 
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tion  overl«aped  aII  nuuon.  It  comes  vilhin  our  dail^r  »1)- 
eervatioD  tliat  unu  lialf  tlie  nia.sticating  power  of  tlio  den- 
tsl  ttppuntuA  is  not  utilized,  it  being  the  exception  that 
inltuuts  lUti  ei|aaUy  both  sides  of  the  mouth,  and  thia 
without  anv  apparont  detrimviit  to  digestion  or  general 
bedth. 

Tho  articulation  of  iiuuticating  org;inc  a  of  inudi  more 
boportaiifv  tliiui  tlieir  number,  and  a  limited  numbur  of 
g^idiog  teetlt  litting  closely  on  occlneion  will  bo  of  tax 
greater  benefit  to  tbo  individual  than  a  mouttifnl  of  teeth 
with  ibv  articulation  disturbed. 

It  K'luirm  a  pi\)foun<Ier  Icnon-ledgo  tliau  nio«t  of  a$  pos- 
di>cide  ain'aya  upon  the  viadom  of  extraction,  and 
loh  conttclton  is  settled  the  jndgniunt  may  be  equally 
at  a  1o«s  as  to  the  chotcu  of  tvcth  to  be  removed. 

It  is  a  di^putud  point  as  to  which  of  tlic  teeth  bvltiod  the 
■ix  front  ran  be  beftt  spared  from  tlie  mouth  ;  the  ai]gata«nt8 
being  principally  for  or  against  the  retention  of  tlie  Hist  per- 
manent or  sixth-yMr  molar. 

There  are  m  tiiauy  considerations  to  bo  taken  into  account 
that  it  la  luinlly  possible  to  lay  down  any  rule  of  nnivereal 
applicutloR.  If  the  Rixtli-ycar  niolan>  are  badly  di-cavcci,  tJicir 
mnoral  vunUl  bo  indicated.  If  they  were  sound,  and  also 
the  bicuspids,  tliere  migiit  bo  no  grtnter  reason  for  their 
wmoval  thiui  oltlivr  of  the  bicuspids.  lu  fact,  sound  molarB 
In  tlw  jnw  are  of  more  value  as  masticating  organs  than 
njoally  sound  liicuepids. 

Narrowing  the  dec-t«ion  to  tho  bicuspids,  there  can  be  no 
gaoanl  rouon  given  for  selecting  onu  in  preference  to  tbo 
oUwr  for  appearance'  sake.  The  two  teeth  are  to  nearly  alike 
that  they  might  change  places  without  detection ;  and,  there- 
fore, if  the  mechanical  ditltculttce  in  troating  an  Irregularity 
were  tossened  by  the  clioice  of  one,  that  would  be  iufficieat 
to  dMermino  the  coniw. 

At  a  general  rule,  extraction  of  any  teeth  from  a  pinched 
or  y-eha]>e(l  jaw  bef oru  it  is  widened  would  be  likely  to  prove 
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bud  practice  Certainly  the  extraction  of  any  teeth  from  the 
ndeo  of  the  jaw  in  Buch  casee  for  tlio  purpose  of  cmrrDCting 
or  improving  th*!  con<Iitiou  vritliout  iiiirDcdiiito  subHeqoont 
steps  being  instituted  to  widen  the  arcb  would  be  most  ud- 
Bcientilic  und  detrimental. 

Tlic  following  case,  taken  from  Tomee's  "Dental  Stir^ 
gery,"  illustratee  the  want  of  foresight  in  eucli  a  proeoHliug. 

Fict. 


Fig.  8  "  tOiowg  a  cft«o  in  whicli  the  V-^lmpod  oonforraation  was 
attended  with  nnii!>uiil  contraction  in  the  neighborhood  of 
the  bicuflpidB  and  first  permanent  molar  teeth.  On  tlie  left 
Bido  botli  of  the  bicuHpids  wero  removed,  and  in  the  right 
tlie  second  bicii.ipid  (mid  lateral)  van  extracted  without  any 
advantage  being  gained  a«  regards  the  contracted  condition 
of  the  puUte," 

Such  ft  «ft»o  uiay  be  likened  to  an  arch  where  the  Moneo 
hare  become  loosened  and  displaced,  but,  still  impinging  upon 
eadi  other,  the  integrity  of  the  arch  is  maintained.  Itemore 
now  any  one  of  the  Htones,  and  the  whole  ooUapece  in  ab«o- 
luto  ruin. 

There  are  many  caacs  where  the  utility  of  tJie  dental  ap- 
paratus wonid  not  be  serionfily  impaired  by  the  extraction  of 
one  or  more  teeth,  e\'en  in  the  forward  part  of  the  mouth. 
For  example,  there  are  caece  of  a  very  regular  arch  and  good 
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articnlatiou  with  the  lower  teeth,  but  with  both  hiterals  en- 
tirely within  the  line,  the  canines  being  on  the  line  with  all 
the  other  teeth  nearly  or  quite  in  contact,  and  the  occlusion 
good.  Such  casee  sometimes  occur  from  the  development  of 
large  teeth,  out  of  all  proportion  to  the  size  of  the  maxilla 
and  to  the  facial  featnres,  and  where  the  espansion  of  the 
arch  sufficient  to  admit  them  into  line  without  the  removal 
of  any  teeth  would  result  in  increasing  the  size  of  the  jaw  to 
a  deformity.  In  such  cases  the  considerations  are  purely 
esthetic ;  the  usefulneBS  of  the  masticating  apparatus  would 
not  be  affected. 

Whether  the  correction  shall  be  reduced  to  the  simple 
surgical  operation  of  removing  the  laterals,  or  whether  it  is 
better  to  extract  one  of  the  side  teeth  and  introduce  mechani- 
cal appliances  with  aU  their  attendant  objections,  can  not  be 
decided  in  the  abstract,  and  can  only  he  determined  by  the 
operator,  whose  judgment  must  take  cognizance  of  considera- 
tions  before  referred  to. 

Such  cases,  in  my  own  practice,  have  been  treated  both 
ways,  and  often  with  the  feeling  that  the  greatest  benefit  to 
the  patient  might  possibly  have  been  derived  from  the  other 
coarse. 

In  esteneive  deformities  of  inherited  origin  the  extent  of 
the  correction  most  be  governed  much  by  the  probable  effect 
Dpon  the  external  features,  for  there  can  be  but  little  justifi- 
cation for  creating  a  deformity  of  one  feature  in  the  process 
of  correcting  a  deformity  in  featurea  less  exposed. 

When  the  abnormality  can  be  clearly  traced  to  the  parents 
or  ancestry,  the  course  of  treatment  may  be  varied  from  what 
it  would  be  if  caused  by  influences  operating  subsequent  to 
birth. 

In  a  transmitted  tendency  arising  from  the  mixing  of 
inharmonious  types,  as  the  small  jaw  of  one  parent  with  the 
laige  teeth  of  the  other,  resulting  in  a  crowded  condition,  it 
is  very  doubtful  if  the  arch  can  be  made  regular  without  the 
extraction  of  some  of  the  teeth. 
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Again,  a  transmitted  deformity  may  Bhow  itself  in  teetli 
wliich  Diuy  not  be  too  Urge  for  their  ))rDj>cr  rulution  to  tht 
facial  boucH  nnd  fcAtiirct;  but  may  he  placed  np»n  a  maxilla 
too  narrow  fur  a  Hymmetrical  dental  arch,  showing  itfielf  in  a 
narrowed  palate  in  tlie  upper  jaw  and  often  aaociat«l  witli 
a  lower  jaw  abnormally  wide 

Tliu  iittuiiipt  to  widen  llie  upper  arch  tn  ttnch  a  ewe  to 
tlie  extent  of  eatahlUhing  its  proper  relation  to  tlie  lower 
teeth  would  prolmbly  end  in  failure,  or  if  suoceeeful  in  get- 
ting the  pruper  viilurj^vment,  iiii^bt  result  ii«  in  the  former 
cam  fn  producing  defonnity  of  the  external  featun». 

If  extraction  i^  indicated,  as  it  might  bo  in  a  case  of  in- 
herited origin  where  unduly  large  teeth  wore  crowded  upon 
■  email  maxiltih  the  selection  of  the  tooth  or  teeth  to  b«  sacri- 
ficed would  bo  Ieii»  difficult  after  a  close  observation  of  all 
tlie  articulating  surfiioea  on  occlusion. 

While  in  many  cases  there  may  be  very  grave  doubts 
about  the  rDtiiovul  of  teeth  for  rc^ilatiitg  purposoe,  there  are 
othent  where  cxlractioa  can  not  possibly  be  beneficial  and 
when  to  do  BO  would  be  little  sliort  of  a  crime. 

For  esiimple,  there  came  to  me  for  consultation  a  lady 
belonging  to  a  well-known  family  in  this  country,  bringing 
her  dauglitcr,  about  fonrteou  ycar«  of  ngi",  with  a  ful!  mouth 
and  moderately  prominent  teeth  in  both  jaws.  The  teeth 
were  regular  in  the  arch  and  the  articulation  n-as  good,  and 
tlie  only  critici«m  would  be  upou  the  prominence  of  the  teeth 
and  the  consequent  exprc8»ton  of  tlic  month. 

The  arrangement  presented  to  my  mind  every  evidence 
of  an  inherited  chaTactcrifitic. 

The  desire  of  both  mother  and  daughter  WM  to  have  the 
undue  prominence  rednced.  Illy  diitj^ioeis  of  the  inherited 
character  of  the  presentation  was  sustuned  by  my  memory 
ol  her  uncle  and  her  grandfiither,  whom  I  had  met,  the  ex- 
proaeion  of  whose  moutlts  was  identical  with  tlie  young  lady'a 
before  me,  although  the  fatlier  of  the  young  lady  was  mdike 
the  other  members  of  tlie  family  in  this  respect. 
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1  declined  to  interfere,  ob  tlie  ground  that  wltaterer  I 
luiglit  acoomptiftb  would  be  but  tcnipomn/',  Tito  tendency  of 
tlie  jiiw  would  be  cunliiitinll^v  towanl  t)i«  tii)icnt<hl  t\-jKt,  and 
IvD  yuan  from  this  time  the  montlt  would  prohably  preiient 
tba  Buiie  expreflftioD  as  if  nothing  Lad  been  done.  But  in 
tlut  mouth  was  exliibitud  tho  cgrcgiou*  blunder  of  a  dtntist 
who  had  uxtraclod  from  the  lower  jaw  the  Urst  pcrmonunt 
molus  on  eacli  side,  both  teeth  being  perfectly  »ound,  and 
ftll  tlio  teolh  DTlieulating  most  Accurately  with  thoee  of  the 
appt>r  jaw,  all  of  which  wore  also  sound.  The  explanation 
of  the  dentist  was  that  be  did  it  to  allow  the  ten  teeth  for- 
ward of  the  vpacc  thiu  made  to  fall  bock,  and  lhu£  reduce  tho 


pnoiioenoo  of  the  mouth.  The  fallacy  and  alwordityof  sndi 
an  expoctatiou  needs  no  commL-iit.  With  a  riew  to  iUDstrate 
this  sabject  furllier,  some  ciu>C8  from  jiractioc  are  here  intro- 
duced. Fig.  9  reprewnta  the  teeth  of  a  young  hidy  thirteen 
ynn  of  aj^e.  The-  featnree  externally  were  regular  except- 
ing an  undno  prominence  of  the  uppor  lip  over  tlie  canines ; 
the  artienhition  of  the  teetli  was  not  defective ;  the  arch  in 
both  jaw«  WM  of  «ufficiunt  capacity  for  diatinrt  cnunciatiou, 
and  tlio  teeth  in  tho  upper  jaw  were  nearly  in  contact,  but 
between  tlie  lateral  incisor  and  tint  molar  on  each  side  tlicre 
WM  but  one  tooth,  viz.,  a  biotL'ipid — llie  other  bicuspid  and 
tho  eaninee  were  crowded  out 
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At  tbe  period  at  which  this  model  was  taken  no  history 
of  the  tnlK-mg  bicuspid  could  bo  obtained.  The  patient  was 
miccrtain  about  tectii  wiitdi  bad  bcvD  previoutil^  extracted, 
and  there  was  no  externnl  evidence  of  the  teeth  b«ng  undo- 
veloped.  Believin((,  from  a  careful  obAcrvation  of  all  tlio 
appearances,  that  tbo  bicuspids  wore  hidden  in  the  jaw,  and 
could  not  emerge  with  ihu  tc-eth  cron-dod  as  they  vretb,  the 
fir^  molar  on  each  »ide  wuo  taken  out  to  make  room,  and 
because  they  were  defective.  An  apparatim  waa  applied  and 
the  canines  were  brought  into  line,  the  finit  bicuspid  being 
crowded  back  to  make  room.  In  a  fow  weeks  the  missing 
bicuspids  made  tJicir  appeanutce  in  the  gii]w  of  the  t-xtnwted 
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mokre,  and  at  this  day  the  arch  ie  full  of  sound  teeth  in  reg- 
ular order  and  cIoao  contact. 

Fig.  10  represents  the  month  of  a  young  lady  of  fifteen. 
The  arch  is  eapaciotis,  and  the  articulation  of  the  masti- 
cating Iveth  would  have  been  good  but  for  the  fact  that  alio 
had  woni  souie  bodly-adaptcd  regulating  plates  before  rfie 
oante  into  my  hands,  which  had  permitted  the  last  molan  to 
elongate. 

The  six  front  teeth  in  h(«th  jaws  were  crowded  and' 
irregtJar,  nud  tlio  lower  lip  bad  an  undue  prominence.     My 
study  of  the  cnse  brought  tlic  conclnuon  that,  if  tlte  lower 
teeth  were  all  brought  into  line,  the  arch  would  he  enlarged 
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the  deformity  of  the  lower  Up  iucreased ;  if,  added  to 
tho  nppcr  teeth  wuro  all  advuieod  oter  tJio  lower  ones, 
tlw  mouth  would  be  inude  verj  ugly.  The  troatiuoot  left 
tho  nppcr  teeth  without  change  except  to  bring  the  Istcrals 
into  line,  and  the  prominence  and  irrc^ilarity  of  the  lon-er 
teetli  were  corrected  hy  tho  extraction  of  the  right  ccutnd 
ind&or  and  bringing  the  othore  into  line.  The  nwitlt  vm  a 
perfoctly  cvt.>ii  row  of  toctii,  and  no  one  would  notice  the 
l(MK  of  the  tnciRor  except  by  a  studied  ol)«crvation. 

My  third  example  (Fig.  U)  is  that  of  a  young  lady  of 
■mall  fitaturo  and  ejiare  face.    Tho  model  sliow^  large  t^cth, 


a  muTowc^l  arch,  hut  with  good  articnintion.  Bnt  on  tho 
Bpper  jaw  tlie  canine*  are  crowded  completely  ont  of  line, 
while  on  tJio  lower  jaw  there  i«  a  generally  jitmbled  pofiitioD 
of  all  the  front  teeth.  Believing  that  both  the  narrowed 
■nh  and  tho  crowded  state  of  the  teeth  were  abnormal  coo- 
ditionA,  ili«  tnipcrior  nreh  wa«  expanded  sntRciently  to  bring 
the  teeth  into  line.  It  then  became  apparent  that  while  on« 
deformity  had  been  removed  a  new  one  had  been  created. 
The  uxpftadiNl  dentnl  arch  was  a  diefigurement.  It  wsa  oat 
of  barmooy  with  the  external  fe»tiin-8.  The  mouth,  when 
opened,  ffvre  the  appearance  of  *'too  much  teetL"    Tlie 
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continuation  of  tluit  treattnont  wm  ibuidoacd  ;  a  bicmpld 
wu  Ulcen  out  on  codi  eide,  and  the  irre^lar  t«eth  were 
brought  on  to  giilifltantiaUy  the  aamo  line  as  before  treat- 
ment. Th«  articulation  of  the  masticating  Burfnocs  was  pre- 
fiorred,  and  tho  exproesion  of  her  mouth  followed  hur  family 
type. 

My  fourth  illuKtration  (Fig.  IS) shows  a  very  irregnlar  ar- 
mngcment  of  the  six  front  teeth  of  the  appor  jaw,  invotving 
also  four  others,  Tli«  irrogularity  of  tlic  six  front  toetb  b 
luanifvet  at  a  glan<>c! ;  bnt  the  bicuspids  were  al»o  malpowd, 
being  iu&ide  the  proper  articulation  of  the  lower  teeth. 
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Ko  teeth  were  extracted  here  for  regulating  pnrpoeee ; 
tlic  flntt  molars  wore  removed  becaase  they  were  badly 
decayed,  their  pulps  exposed  and  diseased.  Appliances 
were  used,  and  in  exactly  eiglit  weck»  from  the  commence- 
ment of  the  work  all  tlie  teeth  were  brongbt  into  i>erfectly 
regiihir  arrangcmont. 

My  fiftli  example  (Fig.  13)  shows  a  condition  so  nearly  like 
tho  lost  that  only  a  long  oxporionce  and  a  deep  iueight  into 
tlie  fntnro  could  have  soggested  a  different  treatment.  Sach 
a  judgment  I  did  not  possess.  The  cane  cilIM  No.  4  was 
tliat  of  a  miae  ahont  thirteen  years  of  age.  Tho  case  now 
undec  consideration  woe  tbnt  of  a  lad  of  the  same  age.    The 
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of  treatmont  ittein])lod  voa  substantially  tlie 
1,  however,  cotiiinuiilly,  m  tlii;  means  employed  fidled 
to  produce  tlio  foil  resnlt  exi>ected.  I  g*To  tliu  cieo  my 
nndividitl  cooEideration,  hiit,  iniitead  of  producing  a  imtia- 
factory  result  in  cigbt  wtit-ks'  time,  it  was  more  than  eighteen 
months  before  I  ceased  giving  it  active  uttoation.  la  the 
meao  time  I  had  boeii  on  the  verge  of  eaerificing  the  very 
organs  1  was  attempttiig  to  preserve.  I  Iiad  Been  both  lateral 
iDOROri  loo«cn  and  elongate  more  tlian'  half  the  length  of 
their  crowtu) — so  Ioobu  that  I  fearod  they  would  drop  out — 
and  their  preservation  ms  so  apparontly  impossible  tliat  I 
nifforod  in  advance  all  the  mortitication  of  a  failure ;  bnC 
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were  rctaiiiod  and  driven  back  to  tlieir  position  by 
■pplianccB,  and  nltimuti-ly  the  result  was  a  regular  arch,  all 
the  tcetli  in  line  without  elongation  or  lues  of  vitAlity.  But 
I  am  firmly  oonrinoed  tlut  what  I  ought  to  havu  done  in  the 
begiuntng  wu  to  have  Mtraeted  the  UUtt-al  inoi«ora,  when 
tliB  ouiinee  would  liave  dropped  into  line  without  extraneous 
aid. 

Sty  sixth  and  last  illustration  (Fig.  14)  is  the  case  of  an- 
other mias  of  about  the  nme  age.  This  presentation  is  en- 
tirely unlike  any  of  the  preceding  ones.  The  upper  incisors 
are  exceedingly  prominent,  while  tlio  lower  jaw  is  exceedve- 
ly  retreating  or  under-hung.    Thi»  discrepancy  in  the  rela- 
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tion  of  tho  jawx  w  seen  tn  Uie  model  of  Uie  case,  Fig.  14,  and 
also  in  a  cast  of  Uie  profile,  Fig.  15.    This  case  was  brougtit 
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to  mc  by  It  ^■titlcmim  of  exi^^llent  attiuiimOQto  tn  onr  pro- 
fetdon,  and  i  tiindc  un  appuintment  to  cuaitine  tlie  ^xitient 
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and  form  a  plan  of  treatment.    After  a  careful  stndy,  I 
came  U>  the  conclusion  to  extract  a  tooth  on  each  dde  of  ths 


smUAllT  OF  ARGDSJENTS. 


58 


I 

ft 
I 


oppor  jav  preTtooB  to  tho  reduction  of  tlio  antorior  proinl- 
Done«.  Tlie  neocssitiM  of  »iich  a  reiuovnl  vero  cli»r  id  my 
own  mind,  and  Uic  ftep  wns  delayed  only  as  a  matter  of  con- 
Tenience.  In  the  mean  lime  I  made  tho  models  here  illua- 
timti-d,  and  continued  my  Btady  of  tlic  tmbjoct  from  the 
mock-l*.  Tiio  tviftilt  of  which  was  that  1  i^w  ihiit  extraction 
WW)  not  Ludicatcd,  that  it  could  do  uo  good,  but,  if  doni^ 
would  produce  jMwitive  hann.  What  waa  re<iuired  v»»  a 
little  widening  of  the  arch,  a  flattening  of  tlie  bUjierior  in* 
cieore,  and  a  "jumping  of  the  bite'' ;  and  tliu  cxti-action  of  a 
tooth  could  in  no  wim:  contributo  to  such  a  ru«u1t. 

The»e  tux  ex«U)iili«  illu^tmte  the  foUowinfr  points,  vix,: 
Every  psse  of  poneidcrable  irregularity  of  tlie  teeth  hIkiWS 
[teculiiuiiiea  which  make  it  diHur  from  every  other  one  of 
dmiUr  lu^poct. 

A  diugnotuK  and  a  progno»it(  cttn  not  be  made  without 
giving  tlte  ca^e  more  <itu<iy  and  more  retlection  than  \aa  QBO- 
ally  l>c«o  <]eemed  noceeeary. 

An  opinion  funntd  by  the  most  fxpericnced  obwrver  on 
a  cuiMtrii-  i-xnmiiuvtioii  may  bo  changed  upon  a  more  earcfiil 
■tndy  of  tltD  featuKM.  the  faniiljr  ty]ju,  and  the  model  of  tho 
teeth.  I  dv*\rv  to  odl  mpecial  attention  to  thu  [xtint,  tliat  a 
eorrtii  opinion  «/»  rardy  h«  f<irnird  from  t/te  nunM*  ai<me. 
I  am  ooufiljmtly  called  npon  to  indicate  a  line  of  treatment 
for  a  Mliunt  whom  I  have  never  seen,  and  the  only  basis 
given  niv  beinjir  iwme  very  crude  modula  sent  by  mail  with 
Ihtle  or  no  uxptanation. 

It  ia  not  nlwavD  adrbablo  to  attempt  to  ohangc  the  ex- 
prMetoa  of  a  mouth  where  the  condition  is  an  inlierited 
peeuliarity,  a  port  of  the  family  type,  and  where  the  change 
wontd  involvf  vBry  prolonged  effort,  possible  Itn.'aking  up  of 
a  good  tirticulatlon  of  miuticuting  organs,  and  witli  the 
knowledge  tliat  nature  will  be  constantly  waking  an  effort 
to  n-tnm  lo  the  hereditary  type. 

In  luitivntH  who  have  by  inheritance  email  fcaturee 
and  Kmall  jawn  with  largo  teeth,  and  a  tendency  to  OTc^ 
s 
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lap  or  to  1)0  crow(l(x)  out  of  line,  tlic  cxtniction  of  a  pair 
of  teeth  ia  indicattid  ratlier  than  the  enlargoniLiit  of  tlie 
arcb. 

Cbks  nro  of  frequent  oocnirence,  which  shov  th«t  a 
pair  of  any  of  the  teeth  in  the  mouth  may  be  removed 
to  correct  an  irre^Iarity,  excepting  tlie  caninco  of  both 
javrs  and  t)ie  superior  oentral  incisore^  It  n-ould  bo  aa 
hicoiicciTablo  caso  which  would  justify  the  extnction  of 
the  superior  central  incisors;  hut 'the  upper  lateral  in* 
eisorti  and  any  pair  of  the  lower  incieurs  may  be  remored, 
in  certain  easee,  without  aerions  detriment  to  the  a|^>eu>- 
anoe  of  the  mouth. 

It  ia  not  nccce»iry  to  tho  contour,  symmetry,  or  faarmoDy 
of  the  features  thut  every  one  of  the  uutsticating  orguu 
ehould  1)6  retained  in  the  moutli. 

In  the  treutuicnt  of  irregularitieR,  the  comfort  and  per 
mooant  good  of  the  patient  are  eocured  in  larger  meanuro  by 
not  moving  or^tans  tliat  arc  not  theuiseh-eti  ofTunding  mem- 
bers. 

It  is  <(ften  better  to  extract  a  maipo«ed  tooth  than  diaturi 
a  whole  arcA  tii  bring  it  into  lint.  In  such  caaee  aa  are  rej>- 
reBOnted  by  niy  fourth  and  fifth  exauipk«,  other  things 
being  etitial,  the  qni^tion  of  evx  ithoHid  make  a  factor  uf  the 
progno#ii>.  The  fourth  ilhieitration  waa  of  the  mouth  of  a 
young  lady  witli  regular,  IiandBomo  fcaturce.  Tlie  oxtraio- 
tion  of  both  the  caninca  or  both  the  latiTHln  from  the  upper 
jaw  would  lutve  left  the  arch  full  of  tcelh,  but  the  defi- 
ciency would  likely  have  been  observed,  and  would  have 
nuurred  her  heanty  all  her  life.  In  the  fifth  example  we  find 
a  lad  likely  to  grow  up  with  etrongly-marki'd  fratores  and, 
quite  po«Bibly,  a  }iir»ntc  covering,  which  might  hide  the 
month  completely.  The  articulation  of  the  masticating 
organs  being  good,  llio  dental  arch  being  broad  enough  for 
distinct  enunciatimi  of  B]H<feh,  thcro  remains  but  slight  ob- 
jection to  the  reniovid  of  the  lateral  inciiiont ;  and,  when  tl>0 
alternative  is  the  risk  to  all  the  teeth  involved  in  bringing 
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them  into  line,  the  weiglit  of  the  argament  is  in  favor  of 
removal. 

A  coQfiideration  not  to  be  lost  Bight  of  is  the  tax  npon  the 
nerroae  system.  With  appliances  carefully  and  skillfiilly 
adapted,  and  with  proper  vigilance  in  their  attention,  the 
strain  npon  the  nervous  system  need  not  be  serions,  and 
need  not  be  sufficient  in  itself  to  decide  against  treatment ; 
but,  in  connection  with,  other  considerations,  it  may  become 
an  important  factor. 

Of  minor  importance,  and  yet  not  without  weight,  is  the 
condition  in  life  of  the  patient. 

In  a  purely  scientific  view  the  social  standing  of  the 
patient  can  have  no  weight,  but  in  a  conservative  view  tiie 
present  and  probable  future  position  of  the  patient  in  society 
must  necessarily  iufiuence  the  treatment.  If  of  a  low  order 
in  both  social  scale  and  intellect,  associated  aa  it  generally  is 
with  a  total  lack  of  appreciation  of  the  benefit  conferred, 
and  with  but  little  hope  of  advancement  in  either  direc- 
tion, the  eesthetic  considerations  would  be  of  little  impor- 
tance. 

The  utilitarian  wonld  naturally  be  the  chief  object.  The 
children  of  a  charity  hospital  may  be  lai^ely  benefited  by  a 
limited  and  comparatively  inexpensive  treatment,  while  such 
a  course  would  not  be  justified  if  applied  to  the  daughters 
of  refinement  and  exalt«d  social  position. 

And  lastly  comes  a  consideration  which  neither  the  pur- 
poses of  science  nor  the  philanthropic  and  humanitarian 
view  entitles  to  enter  into  a  diagnosis  of  the  case,  but 
which,  as  society  is  now  organized,  can  not  in  all  cases  be 
ignored. 

What  may  be  of  the  greatest  benefit  to  the  patient,  with- 
out reference  to  the  time  and  skill  required  of  the  operator, 
may  be  one  thing ;  how  much  of  that  time  and  skill  he  shall 
give  without  adequate  remuneration  becomes  a  question  of 
casuistry,  and  is  a  very  different  thing. 

It  is  rightfully  somewhat  within  the  power  of  the  patient 
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or  those  acting  for  him,  to  elect  whether  the  more  extended 
treatment  with  the  finer  (esthetic  results  shall  be  undertaken, 
with  the  consequent  remimeratiye  fee,  or  whether  a  more 
limited  benefit  be  accepted,  and  with  less  tax  npoii  the 
charitable  dispoeition  of  the  operator.  Patiente  are  not  apt 
to  valne  that  which  lias  been  obtained  at  little  expense,  and 
while  in  one  view  it  is  the  duty  of  every  honorable  prac- 
titioner to  render  in  all  caees  only  his  most  skillful  service 
nithont  regard  to  fee,  yet  it  wilt  be  often  foond  that  such 
service  was  entirely  unappreciated,  and,  considering  all 
things,  not  of  snfficient  importance  to  the  patient  to  justify 
the  effort — the  chief  benefit  derived  being  an  increase  of  the 
practitioner's  experience. 

The  remarks  of  the  late  Dr.  "Westcott,  which  will  be 
found  on  page  181,  are  worthy  of  careful  attention. 


CHAPTER   IT. 

PBTerOLOQY   AKD  PATHOLOGT. 

Thb  movement  of  teeth  in  correcting  irregularities  is 
based  on  an  anatomical  and  a  physiological  fact,  The  ana- 
tomical, that  the  teeth  are  placed  npon  the  maxiilte  surrounded 
by  vascular,  elastic,  bony  processes,  which  are  easily  moved, 
absorbed,  and  reproduced ;  the  roots  penetrating  but  little 
into  the  true  maxillEe,  and  in  their  movement  affecting  the 
maxillse  but  slightly  if  at  all. 

The  physiological  fact  being  that  bone  will  yield  or  be- 
come absorbed  under  certain  influences,  and  also  be  repro- 
duced. 

That  teeth  can  be  moved  and  become  firm  in  their  new 
positions,  and  that  they  are  moved  frequently  at  nearly  all 
periods  of  life,  is  a  matter  of  common  observation. 

Teeth  which  have  been  used  as  supports  for  a  plate  with 
clasps  are  very  often,  through  the  bad  adaptation  of  the  plate, 
or  through  the  strain  arising  from  mastication  on  the  artifi- 
cial teeth,  drawn  away  from  their  original  places,  and  assume 
and  become  firm  in  new  positions. 

In  like  manner  we  frequently  find,  where  scattered  teeth 
are  extract«d  from  both  jaws,  the  remaining  ones  change 
position  and  assume  new  relations  on  occlnsion. 

So,  from  one  cause  or  another,  there  is  more  or  less 
change  of  position  going  on  throngh  life,  and  not  inconsistent 
with  their  healthy  retention  in  the  jaw  nor  their  iirmness. 

In  moving  teeth  the  power  used  creates  a  pressm^  which 
prodnces  absorption. 
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The  function  of  reproduction  is  nature's  meana  of  coming 
to  tbc  rescue  and  restoring  lost  parte. 

In  correcting  irregularities  it  i«  not  prol)ublc  tliat  tliere  is 
any  lateral  movement  ut  tbu  ftpex  of  the  root.  In  that  to- 
Bpeet  it  is  virtually  a  fixed  point.  The  tootli  any  be  driven 
np  into  iu  »ocket  under  pretenre  or  elongated  under  Btrain, 
but  mrcly,  if  ever,  do  we  find  evidence  of  lateral  movement 
at  the  apex.  The  greatest  motion  is  at  the  cutting  or  grind- 
ing enda,  u\d  tho  Iviu^  at  tlic  &pioc8. 

The  only  exeeptiont)  I  have  ever  seen  or  thouglit  I  eaw 
were  where,  in  consequence  of  loss  of  front  teeth,  the  molars 
have  «eemed  to  travel  iKKliljr  forward  without  tipping. 

The  function  of  ahfiorptiou  and  reproduction  iimyor  may 
not  go  on  eoineidently,  (iimultancoiuly,  and  with  t-<|ttal  ra- 
pidity. 

That  bone  will  become  aliBorlwd  under  pteasure,  and  that 
bone  must  be  depneited  to  fill  np  tho  socket  of  a  displaced 
tooth  before  it  will  become  fixed  in  ite  new  puttition,  t^  uficd 
lut  an  argument  that  such  a  state  exislH  always  lu  a  con- 
sequence of  change  in  tho  position  of  a  tootti,  and  tlint  the 
success  of  the  movement  is  de]>endent  upon  Iwth  these  fuRo- 
tiouii.  In  a  elow  movement  this  i*  prolwhly  tho  case,  in 
rapid  movement  it  i«  doubtful. 

To  account  for  certain  rceulta  which  have  l>een  acoom" 
plished  by  thi^  theory  alone,  we  must  believe  that  the  ftmi> 
tion  of  reproduction  goes  on  with  greater  rapidity  than  luia 
CTcr  bcfn  proved. 

For  example,  tho  superior  d«ntal  arch  has  boon  fre- 
quently enlarged  to  a  considerable  degree  within  a  very 
few  days. 

If  the  cidargcmcnt  depended  solely  upon  absorption  and 
reproduction,  it  would  necessitate  an  entire  change  of  enb- 
stance  in  the  external  alveolar  wall*,  as  Uio  movoment  has 
often  been  sufficient  to  dii^place  the  procei«A  entirely ;  but  wo 
see  the  bony  covering  remaine  intact,  neither  imp.iired  nor 
perceptibly  diminished.    By  il«  integrity  the  vital  connoo- 
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tion  tad  cocditign  of  the  teeth  were  maintained  aatil  natnrc 
fined  ap  the  eockets  beliiud  tiiom. 

Ii)  a  caec  now  under  obiicrvntion,  it  is  but  fortjnsiglit 
bours  (at  tlie  present  writing)  flince  I  applied  a  lixtiire  acron 
the  rouf  of  tlio  month  of  a  niUi>  of  tliirteen  yvais,  for  the 
purpoee  of  widening  th«  dental  arch. 

It  hue  alrt-ad)',  by  carcAil  mciisuromciit,  aecoinplisbvd  that 
roenlt  to  the  extent  of  half  the  diainotcr  of  tliu  bicuspids. 

The  patient  says  there  has  been  no  tenderneoa  sufficient 
to  disturb  her  sleep  nor  interffrv  with  her  inaslieation. 

No  one  for  a  mouicnt  will  HtippoM  tliat,  coincidunt  with 
that  outward  movement,  there  has  been  an  absorption  of  the 
external  alveolar  wall  to  the  extent  that  the  uiovement  in> 
dicat«& 

If  the  movement  ia  One  alone  to  absorption,  then  repro- 
dnction  mtut  be  equally  rapid,  ae  thu  cxtomal  alveolar  walla 
hear  all  the  evidence  of  ondiminiHhed  integrity. 

Kor  i«  it  ultogctber  explained  hy  the  theory  of  Ih[r.  Tomoe 
tliat  Ibe  pn?iii>(iin!  bun  lifted  tbc  U-vih  ixirtially  from  their 
eockots,  and,  owing  to  tlie  conical  fonn  of  their  roots,  thej 
have  Bunply  moved  against  tlie  farther  wall.  This  hypoth- 
uta  may  account  for  a  hmite<d  biteral  movoiueut,  but  if 
titere  were  elongation  wo  slioiild  diMvivvr  it  in  i!oreuL-fi«  or 
otherwise  on  the  occlnsioa  of  Uie  teeth.  The  cireunistancee 
an  auatogons  to  tlie  separation  of  teeth  with  wedges  prepara- 
torjr  to  filling  pro-ximal  cavitiee,  which  is  i>erfonned  eveiy 
day  hy  dentists  and  at  all  ages. 

In  such  caHM  any  clutigation  of  the  teeth  acted  npon 
wonld  l)e  immediately  noticed. 

Patients  are  very  ensoeptihle  to  the  most  triding  elonga- 
tlda,  M  is  daily  evidenced  in  linitihiiig  off  tillini^  which  arc 
ioMirted  npon  grinding  surfaces,  the  removal  of  tlio  diameter 
of  a  batr  often  being  perceptibly  noticed. 

If,  tlierefore,  this  lateral  movement  of  the  toelh  were  to 
be  attribnted  to  tlioir  being  Ufted  from  their  aoelccta,  its 
effects  would  be  sliown  in  every  case  where  the  toeth  were 
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epread  for  filling,  where  tliore  were  uiUgotiizfn|;  tcoUi ;  but, 
to  far  from  tliU  being  the  c-uc,  vo  often  find  l>,v  thv  com- 
[Jaints  of  jutienta  that  the  fioreneea  ia  not  confined  to  tbv 
teeth  in  (.-ontart  with  the  wedge,  hot  is  distribat4;d  to  fierenl 
CODtiguoutt  tei-th ;  very  often  the  patient  Mving  that  a  tooth 
two  or  thrw:  renK>ve«  front  tlie  wedge  u  tlic  meet  [nuiiful. 

Fiirtliermore,  the  (H\gUt  interference  with  the  natural  oc- 
clusion of  the  uia^icating  sarfaces  while  tlie  wedge  is  lu  the 
mouth,  i»  fuUv  ttccounU'd  (or  by  a  purely  lati'tal  movement 
which  bre&kt)  up  tenijwmrily  their  porf<.-et  articulatiuo. 

In  a  reveree  movement,  m  for  oxainple  the  eootnctioo  of 
the  snperinr  dental  arch,  we  fitKl  no  socli  mpid  program  Is 
niadc  ss  in  un  outward  movement,  for  the  rejimn  that  tlie 
large  bmly  of  bono  resists  the  prveeurc  as  agaiui^t  lK>th  expan- 
8)01)  and  coniprcMJon. 

It  ifl  probable  that  in  the  Inat-named  movement  wo  make 
progress  uo  faster  than  the  bone  ia  ahsorlied,  and  here  we 
get  another  proof  tliat  the  function  of  aheurption  progressee 
more  rapidly  tlian  that  of  reproduction ;  for,  wlule  wo  may  bs 
but  a  few  wc-vVs  in  can^'ing  a  tooth  to  a  ciTtain  jxMiitioii,  wo 
find  it  is  a8  iiuiny  montlis  before  deposition  of  new  bone  has 
made  it  eolid  in  its  new  location. 

TLe  eidar^^'iiiL'Ut  of  the  arch  can  bo  nccompliehod  with 
great  rapidity  and  with  perfect  safety ;  ao  n]>idly  u  to  pro- 
dude  the  idea  tliat  the  external  walls  of  pro(>ees  are  broken 
down  by  al)«)rpliitn  to  pemiit  it,  and  ilie  only  conchiwon  is 
tliat  the  vaBOulority  of  the  alvcoU  peruiitu  an  elasticity  wbieli 
allows  the  tcetli  to  bo  moved  ontn-ardly,  carrying  tlto  exte^ 
nal  prooeeeee  along  with  them. 

This  process  is  not  necessarily  absorbed  at  any  6u))««qnent 
period,  simply  Wcaufo  pressure  has  been  broughl  against  it. 
It  has  not  been  ElrctcliiTd  Ix-ymid  ite  ]x>wer«  u{  i-lasticiry,  uo 
•eqncatrnm  hna  been  formed,  and  it  will  remain  tlte  same 
prooeM  atMl  oontinne  to  perfonn  iti  functions  nntil  depoaition 
of  new  bono  shall  hare  filled  np  to  it  and  the  whole  beoome 
solid. 
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Nevertlielees  there  raoet  be  a  limit  to  the  rapid  move- 
ment  of  teeth  outwardly,  lest  destruction  of  the  procese 
eoBDe. 

In  the  movement  of  the  anterior  teeth  of  the  lower  jaw 
it  is  not  probable  thi^  absorption  pla;^^  ^^J  ^ore  important 
part,  either  in  expanding  or  contracting  the  arch.  The  pro- 
ceases  are  so  thin  apon  both  external  and  internal  surfaces 
that  they  wonld  be  likely  to"  yield  before  they  became  ab- 
sorbed, and  therefore  the  principal  action  would  be  one  of 
reproduction  of  bone  to  make  them  solid. 

The  movement  of  a  single  incisor  or  canine  of  the  lower 
jaw  can  be  made  inward  or  outward  with  much  the  same 
leadlneaa,  save  only  that  in  an  inward  movement  the  tooth  ia 
apt  to  bind  on  an  adjoining  tooth,  and  tlius  retard  it.  The 
resistance  of  the  internal  and  external  alveolar  wall  is  much 
the  same. 

It  has  been  maintained  by  some  that  teeth  can  not  be 
moved  with  safety  faster  than  bone  can  be  absorbed  or  repro- 
duced, but  an  extended  experience  ha^  shown  that  in  the  ont^ 
ward  movement  of  the  superior  arch  and  in  the  movement 
in  either  direction  of  the  anterior  teeth  of  the  lower  jaw,  the 
idea  is  fallacions. 

The  fnnctions  of  absorption  and  reproduction  vary,  bow- 
ever,  very  much  at  different  ages  and  nnder  different  sys- 
temic conditions,  but  are  most  active  during  the  formative 
period  of  the  tisflues,  so  that  operations  undertaken  in  youth 
with  impunity  could  not  be  carried  out  at  other  periods  of 
life  without  bringing  the  vitality  of  the  organs  acted  upon 
into  jeopardy. 

It  may  be  assumed  as  a  rule  that  as  soon  after  eruption  as 
it  becomes  certain  that  an  irregular  denture  is  inevitable, 
there  is  no  longer  justification  for  delay,  and  that  after  that 
period  every  year  increase  the  difficnlties,  both  mechanical 
and  pathological,  and  prejudices  the  stability  of  the  dental 
apparatus.  Consequently,  if  at  the  age  of  eight  years  one  of 
the  Boperior  centrals  has  locked  within  the  lower  teeth,  im- 
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mediate  intorfuruiice  U  (Iemandc<l ;  tliere  can  bu  no  good  rca- 
8ond  under  ordinary  circumfitatices  for  delay. 

Every  week  etrengtbeus  tlie  partially  formed  n.M>t  in  its ' 
nnnatara)  ]>oeitioii,  and  the  occlusion  of  the  lower  Iccth  will 
prvTcnt  it  by  any  poeeibility  from  ever  nitsuiiiin^  its  trtw 
place  unaided.  It  mij^lit  be  argned  in  favor  of  a  postpone- 
ment of  action  that  some  o£  the  other  teeth  may  dovelop  \r- 
regularly  at  a  fiubsuquciit  period,  and  the  neociwity  might 
again  ariik:  for  aid  ;  but  tlie  snitwcr  to  this  La,  that  there  i«  1cm 
liability  for  the  others  to  come  in  orowdeci  if  the  front  ones 
ore  in  line,  and  again  it  is  impoBsible  to  foretell  irregularitiea 
that  may  need  appUancee  for  correction. 

In  some  of  the  illiuttratioufl  given  in  this  work,  it  will  be 
eeen  that  the  author  luut  not  lie^ituted  to  undertjilic  treatment 
of  Tery  extensive  im>guUritie«,  even  wliile  toetli  were  emerg- 
ing from  the  gams. 

It  iH  not  unoommcHi  for  parents  to  be  nnobftervant  of  the 
irregular  condition  of  their  children's  teeth  tmtil  the  enip- 
tion  of  the  canines  which  m  often  appear  high  up  on  the 
gum,  and  give  the  iippcaranoc  of  tusks. 

If  it  ia  clear  to  tlie  dentiet  that  meclianical  interference 
te  inovilable,  it  i^  t)etler  generally  to  begin  a»  soon  aa  thej 
ll«TO  emerged  Bullieiently  to  get  a  bearing  uiK)n  their  snrfAOCfl. 

The  movement  of  teeth  is  comj>arativoty  easy  at  this  oge 
and  for  one  or  two  years  following,  but  at  seventeen,  eigh- 
teen, and  nineteen,  the  selioii  is  slower,  growing  more  and 
more  dif&cuU,  and  in  eaflea  where  a  considerable  number  of 
teetli  arc  to  be  moved  the  results  become  more  and  more 
doubtful  witli  advancing  years. 

It  is  lew)  »o  with  one  or  two  teeth,  and  there  need  be  bnt 
little  apprehenHion  of  tlie  reaultji  in  such  canes  up  to  the 
period  of  fall  maturity,  particularly  if  the  nntagonizing  toctli 
would  favor  the  eliangu  when  made. 

For  example,  a  liidy  over  forty  years  of  age  applied  to 
me  for  ortiticial  teeth  in  place  of  the  two  central  inciwrfi  and 
the  left  Utoral  of  the  upper  jaw.    The  right  lateral  wa« 
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rematning,  In  good  condition  an<l  position,  but  th«  right 
caiiin«9  wu  T017  far  wUliin  tbu  arcb  aQ<l  arliculating  imidu 
of  the  lower  leetli — Id  fact,  with  a  dwidwl  incliiiatioii  to- 
Wftn)  the  rouf  of  the  nioiitli.  As  nlw  was  now  compdied  to 
rwort  to  ftrtificiul  toclJi,  it  vras  her  desire  tliat  tlii«  lifc-Iong 
dttformity  of  tlio  ma)po«itioti  of  th«  canine  sliould  b«  cor* 
Tvcted  by  cxtmctiun,  and  h»  phtcu  i<ii)i)>licd  hj  an  artificial 
crown.  As  the  tooth  wan  a  tliorouj^hly  ^onnd  one  and  the 
monlb  ill  n  la-jUihy  condition,  I  proposed  the  expcrimont  of 
briiiging  it  otit  into  lino ;  ttud,  if  Bucriticed  in  the  atletnpt, 
illicr  thu  ooiiifort  nor  the  apiwaniiicv  of  thv  patient  wotild 

jwjjiarijixed.    A  plate  of  Tnlc&nite  was  inado,  to  which 

•ttachod  the  roqaired  artificial  teeth.     Thiit  pUte  ae- 

ooinplidiod  tliu  double  porpoee  of  a  support  for  tlie  artifieial 

taoth,  and  a  rc>|^ilating  ])lfttfr,  by  the  atiachmcut  of  a  jack- 

iW,  with  tlio  conical  end  rectin^  in  a  little  pit  on  the 
t  Kiirfac'C  of  thu  niifipWed  canine.     In  one  week  the 

lino  was  forced  out«ido  of  ila  articulation  with  the  lower 

:b  and  Into  itM  true  dental  line.  Tbetxi  wu  tio  more  sore- 
neflB  ttiAo  is  common  in  wedging  teeth  for  tilling.  There 
was  uo  more  elongation,  and  no  eubeeqnent  lose  of  vitaJity. 
A  new  pUte  of  gold  was  made,  which  ftorved  as  a  retain- 
ing  plate  and  for  the  support  of  the  artificial  teeth.  The 
canioo  tooth  became  in  time  perfectly  firm,  and  five  yean 
afterwani  oltowed  no  evidence  of  change. 

It  iiiuy  tw  reganlod  ui  n  settled  fact  that  tlioru  in  hardly 
any  limit  to  the  age  when  the  movement  of  teeth  might  not 
•neeoed.  Such  SHCCe!«  must  depend  on  favoring  circuni- 
fftaniTit  It  i«  a  common  oceurrcnoe  at  all  ages,  but  partica- 
larly  with  people  of  advanced  age,  to  tee  teeth  changing  and 
aauuning  new  positions,  aa  the  resalt  of  the  lotut  of  adjoining 
or  occluding  teeth,  or  by  the  attachment  of  aitificial  teeth, 
n  any  cose,  movement  will  go  on  tmtil  the  force  has  epent 
iu  i>()wer,or  until  the  nmiMance  ta  equal  to  the  power.  The 
uneltuton  of  the  teeth  i»  a  most  potent  factor  in  determining 
the  fttability  tn  a  new  position.    If  the  occlusion  of  the  teeth 
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will  be  such  OS  to  ftror  the  retention  of  mored  teeth  in  thdfl 
new  position,  tlien  conuderahlo  moTemetit  may  be  attempted 
At  almost  any  age  at  vrbich  it  might  be  dtvireil,  and  with  au 
expectation  of  suoooes;  but  if,  mi  tlic  otlier  liiuid,  tlie  ucdn- 
flon  would  be  bod,  with  a  tendency  to  drive  them  to  tbeir^ 
former  position,  t}ien  all  efforts  at  regulating  would  bo  folly 
at  any  age. 

Teeth  could  only  bo  retained  iit  a  clianged  position,  nnder 
■ocli  circuuuituicci>,  by  constantly  wearing  fixtnree  which 
woiikl  jeopardize  their  durability  and  ponnanoncy.    The 
Tcwing  of  rotaiuiug  platee,  at  well  a«  all  other  fixture*, 
upon  the  tectli  is  undoimble  ia  itself  and  objectionable;! 
tbcy  arc  an  evil,  necemary  in  fome  cases,  but  to  be  avoided  < 
as  murb  as  possible.     Nevertbflf*s,  tlio  fruits  of  a  ekiUfoli 
and  euoccsHful  effort  in  regulating  tooth  inu»t  not  bo  loftt  by-j 
neglecting  to  retain  tlieni  in  place  nntil  they  not  only  become' 
firm,  bnt  the  tendeuey  to  return  to  their  fonuer  position  haa j 
been  seemingly  overcome. 

The  length  of  time  which  it  is  nocessary  to  wear 
fixtures  muHt  vary  with  each  ca«c,  to  be  governed  hy  ibt 
judgment  of  tJie  operator,  bearing  in  mind  a  few  goDenl 
principles. 

The  nnmher  of  teeth  moved,  the  distance,  the  occlttnc 
the  agu  of  the  patient,  ant)  tliu  cause  of  the  malposit 
whctlivr  hereditary  or  otlierwiw,  are  all  factont  in  fomit  ^ 
an  ophiinn.  For  example,  if  it  be  a  central  incisor  shutting 
inside  of  the  lower  arch  which  is  brought  oatsJde  in  a  patient 
eight  to  ten  years  of  ago,  a  few  days  even  may  l>o  all  that  is 
noocseary  to  wear  anything  to  retain  it,  even  if  the  occluNon 
of  the  lower  teeth  be  not  all-eufBcient,  which  it  would  be 
most  cftsee.  The  same  case  in  a  much  older  person  might 
require  a  retaining  fixture  for  some  weeks.  The  youngerl 
tlie  patient  and  tlic  fewer  the  teeth  moved,  the  shorter  time 
will  fixturcfl  be  required.  The  older  the  p«tiiiit  and  the 
larger  the  number  of  teetli  to  be  moved,  the  longer  time 
most  they  bo  held  by  some  means  external  to  themselvee ; 
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ini],  in  cases  of  bereditarr  irrejrularities.  laoludin^  noarly  all 

llic  tM^itli,  wherv  thv  c>jrix;c'tioik  liiis  nut  bc-eu  uiidiTtukfii  wry 

uarlj,  it  will  be  safer  to  hold  tbeiu  for  a  long  jwriod,  even 

u>  two  or  three  ycant.    Jn  hereditary  eaaea  ^exUtmiv  «Aar- 

atier^  whifU  haix  been  detayed  untU  at  or  ttMr  matttrity^  w« 

can  Mrvrffd  certain  but  that  tfu  oH^fituU  tmdtncif  to  mai- 

ion,  «>  JonQ  t(riM>X'0n,  mil  fWMMTf  iU^f  al  any  time 

ie«  ahamion  retaining  fxtum. 

Different  opinions  are  lioM  aa  to  the  kind  of  preatnre 

nwt  in  acconlanco  witli  plivfeiological  action ;  boiiib  main- 

tainiag  tluit   llm  pn»«uro  muttt   bu  coiietatit  and   uitinter- 

mptud.  while  utiiora  claim  that  interrupted  i>r«i>»»ru  will 

irvdace  tlie  moot  li«nefic«nt  result.     I  doubt  if  eithor  can 

fibovn  to  liQ  the  U^t  in  all  cases.     The  n.-Hilioue(.-  of  elus- 

io  rubbvr  r(.<pntfitiibt  tLe  usitid  moatix  of  obtaining  coiietuut 

wliik-  l)(p  iiiovcmoiit  of  a  jack-screw  dwcril)ea  tlio 

itemipled.    Irritation  and  inflammation  will  Bometimea  fol* 

iw  iroin  very  sligbV  pree^ure,  and  a^n  wiU  not  follow 

where  very  high  pref«iire  ia  uM'd.    It  woiiM  be  difficult  to 

,tDako  a  t4!et  of  the  different  Motlioda  with  any  aocnrucy,  as 

«  ooineidoiit  but  unknown  factore  might  not  be  tlto  same. 

moderate  dof^e  of  iiorcnoM  for  a  fliort  time  after  the  firat 

.ppUtation  of  preaenre  ta  to  be  expected,  but  ia  likely  to  pass 

ij  within  a  day  or  two  without  injurious  results,  if  the 

-praanro  be  oonstant  autl  not  too  great.     Wlicn  circulation 

on  thn  side  of  rcsistanoo  is  stopped  by  prcuurc,  tlie  pain 


A  recent  vrritvr  Itae  cluiniod  that  there  is  ao  exact  limit 

I  to  the  dbtaiico  tu  which  tectii  cau  be  moved  in  a  gifen  time 

without  injurious  action,  and  places  it  at  y|^  to  t4s  of  an 

inch  in  vvvry  twelve  hours.     It  is  hardly  necessary  to  show 

the  abetirdiiy  of  placing  physiological  or  pathological  action 

t  nndor  a  ntatlicuiatiud  law,  no  matter  how  broad. 

So  far  a»  pressure  itaelf  is  concerned,  it  ia  iinmatorial 
whono)  it  is  derived.  The  same  weight,  force,  or  power  will 
produce  the  same  result.    It  is  only  a  mutter  of  convenience 
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k 
vtuit  Bonroo  eliall  bo  omplojed.    The  only  di£FereDco  of 
opinion  can  be  »l>un  the  puint  na  to  wbethcr  constaot  or 
inteiTDpted  prefeure  la  preferable. 

The  care  of  a  patient  wearing  regulating  fixtures  most  be 
baeod  ou  gt'Doral  principles,  aDd  adapted  in  some  d^roe  toi 
tbo  pdculiiiritioe  of  tlio  patient.  "VVith  the  same  kind  of 
ft  fixtnn),  otb«r  tbiugs  being  apparently  equal,  one  will  re- 
quire mncli  more  peisonal  Mtentlon  than  utbi-ni.  Some  are 
quite  capable  of  numa^ng  an  apparatus  entirely  tliemsolTve, 
reporting  only  occationaliy  to  tlio  dentist,  while  others  may 
need  the  almoet  djiily  attention  of  the  dentist,  especially  in 
the  beginning.  No  mitt  can,  tliercfore,  be  gtrun  applicable 
to  all.  In  a  general  way  it  may  be  Hiated  that  for  the  first 
few  days  the  patient  should  be  seen  daily,  and  after  that  the 
intervals  may  be  gradually  lengthened  to  a  week  or  more. 

In  oomplicatcd  raeoc  tlicrc  often  eouiiti  a  eriticnl  period 
after  the  teeth  have  becoRio  looitcned  under  prc«Hure  and 
considerable  distance  yet  to  be  atlainecly  when,  if  they  are  not 
watched  with  exceeding  care,  eome  tooth  or  teeth  may  bo 
sacrificed  to  the  movement.  Under  such  circumetaiicee  it  is 
not  tafe  to  allow  any  prolonged  absence  on  tlio  part  of  tlio 
patient.  He  )<honld  be  instructed,  in  the  event  of  any 
marited  change  in  tlie  movement,  cither  Uterally  or  of 
elongation,  to  report  immediately.  If  there  is  an  undue 
llQOT«ment,  the  prc»<ure  m\i«t  be  relaxed,  and  only  BufHcient- 
strain  pnt  on  to  ki-ep  t!ie  ground  gained. 

Ab  a  rule,  it  is  objectionable  to  take  away  all  force  from 
moving  teeth  until  the  completion  of  the  movement.  In- 
flanunation  that  might  be  a  uecctwary  concomitant  to  tho 
movement,  and  not  such  as  to  be  prejudicial  to  the  teeth  or 
Mirrounding  tissues,  would  be  likely  to  be  eonsidenbly  in- 
creased by  a  complete  relaxation  of  force. 

So  far  as  is  poE^ible,  each  apparatus  sliould  be  mode  u 
can  Iw  readily  removed,  and  thorough  cleanliness  insisted 
upon.  Inflammation  to  the  extent  of  ulceration  will  quickly 
ensue  from  an  ill-adapted  appliance,  or  from  a  properly 
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adapted  one  if  not  kept  cleaD.  The  accnmulatioD  and  reten- 
tion of  foreign  matter  nnder  snch  circumstances  is  one  of 
the  mo6t  potent  agents  for  evil.  Antiseptic  and  astringent 
vashee  may  be  applied  as  occasion  demands. 

Bnt  by  far  the  greatest  evil  ia  to  be  apprehended  from 
badly-titting  appanttns.  The  importance  of  more  care  and 
more  skill  than  are  osnally  exhibited  can  not  be  too  strongly 
insisted  npon. 

Wherever  it  is  proper  that  a  regulating  plate  shonld 
touch  a  tooth,  it  shonld  be  made  to  lit  the  neck  of  the  tooth 
accurately;  otherwiae,  in  &  short  time  will  be  developed  a 
epongy  growth  of  the  gum  which  would  not  have  taken 
place  if  the  appamtna  had  been  properly  adjusted.  When- 
ever irritation  of  the  gnms  is  discovered  arising  from  this 
cause,  the  remedy,  which  lies  principally  and  many  times 
whoUy  in  the  remoiral  of  the  cause,  should  be  immediate, 
even  if  it  should  involve  remaking  the  apparatus. 
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Tbe  treatment  of  irregularities  of  the  teeth  is  slmoet  en- 
tirely mechanical,  but  b  lifted  above  the  plane  of  ordinary 
mechanics  because  it  has  to  do  with  vital  organs,  and  thus 
becomes  an  important  branch  of  mechanical  surgery. 

To  the  anatomical,  physiological,  and  pathological  knowl- 
edge required  of  the  operator,  there  must  be  added  a  knowl- 
edge of  mechanics  and  a  clearness  of  perception  and  icgenn- 
ity  to  apply  it.  Precisely  the  same  ability  ia  required  as 
would  be  demanded  of  a  mechanical  engineer  in  the  cooBtrao- 
tion  of  a  machine  for  a  given  purpose.  He  is  to  apply, 
directly,  one  of  the  mechanical  powers,  or  to  invent  a  com- 
bination of  those  powere,  as  shall  beet  answer  the  purpose. 
Levers,  pulleys,  inclined  planes,  wedges,  and  screws  are  all  at 
his  command ;  and  it  is  quite  as  impossible  to  describe  an 
apparatus,  such  as  would  be  applicable  to  every  case,  as  it 
would  be  to  anticipate  the  fnture  and  describe  every  inven- 
tion that  the  fertile  mind  of  man  may  make  for  his  comfort 
or  convenience.  It  is  impossible  for  one  to  overcome  a  com- 
plicated case  of  irregularity  who  has  not  a  comprehension  of 
each  and  all  the  above-named  powers,  singly  and  in  combina- 
tion with  each  other. 

As  an  illustration  :  There  came  to  me  a  dentist,  with  his 
patient,  for  consultation.  The  fixture  was  very  nicely  made, 
and  had  been  in  the  mouth  for  some  days,  but  with  no  ob- 
servable change.  As  I  had  previously  suggested  the  kind 
of  appliance  to  be  iised,  the  question  very  properly  followed, 
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wbj  it  did  not  work.  It  nuoclcd  but  a  Bingle  glance  to  see 
tliat  its  force  vaa  vorkiiig  against  itevlf,  uii<!  tliii)  fact  was 
Dorecognized  b;  the  operaUir.  All  tliAt  wa«  rc(jtiirod  viu  to 
eliange  the  bearings  of  the  ligature,  using  the  same  nppliancv, 
and  within  forty-eight  hours  there  vrsB  a  perceptible  oiovc- 
rnent  of  tlio  IcuUi. 

Everr  case  of  complicated  irroguUrity  rv4iuirc«  a  TarUtion 
io  the  application  of  foroea  necessary  to  pru(luc«  tbe  rceult. 
Xo  oomplox  case  that  I  have  ever  seen  could  be  corrected  bj 
foUuving  Uif  exact  stops  of  any  preceding  case,  which  might 
have  been,  to  all  appearuiocs,  prvciiiely  liku  it.  Coiisctjucntly 
no  phu)  of  treatment,  however  detailbd  in  description  or  pro- 
fuse in  tllustratign,  can  be  of  much  benefit  to  the  reader  who 
has  not  a  knowledge  of  mechanical  powers  and  a  ready  ability 
to  apl>ly  them,  or  to  combine  and  apply  such  aa  arv  b««t 
adapted  to  the  end. 

Iti^giilatiog  apphanoes  call  into  requisition  the  power  to 
bo  derived  from  screws,  wedges,  lerers,  inclined  planes,  and 
ela«tic)ty. 

SOEUtWS. 

The  screw  ia  one  of  Uio  mo«t  valn^blo  adjuncts  at  oar 
Oommanit  in  regulating  teeth.  On  its  first  introduction  it 
»«med  a  cumbetsomo  apparatus,  taking  up  valnahle  room  in 
the  month,  interfering  with  mastication  and  articulation, 
irregnUr  in  its  nioTements,  requiring  constant  attention,  and 
liable  to  injure  the  teeth  by  impinging  and  wearing  upon 
them.  It  was  a  common  idea  tliat  the  pressure  on  the  teeth, 
for  their  safety,  must  be  moderate,  utiifonn,  and  uniuter- 
rapted,  and  the  action  of  a  screw  could  bo  mutkor  noiform 
nor  uninti-rruplcd.  But  experience  bus  dentonfltntcd  its 
anfvty  and  its  wonderful  adaptability.  By  it  a  narrow  arch 
of  the  most  refntctory  character  can  be  made  to  yield,  and 
iritli  it  almost  every  morcment  wo  di-eiru  can  be  accom- 
plished. It  is  not  rccomnioudi-d  for  nniven^  use,  but,  if  we 
wora  deprived  of  every  otlier  mcchauical  ixiwcr,  we  could  do 
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nearly  all  diings  in  re^uUting  bj  the  aid  of  &  aervx.  The 
jack-ficrew  of  the  present  day  is  a  doLicalo  und  etronf;  toetni- 
ment  of  Etvel,  wiiii  provision  iiuide  to  prevent  oxidation. 
Tbin  contrivfttKM!  wae  firel  used  in  dentistn-  bv  Or.  Williwn 
11.  Dwtiielle,  to  who»e  ingenuity,  skill,  and  rariooa  attain- 
menb<,  dnring  a  period  of  forty  yesrs,  tlie  profeesion  is  lately 
indebted  for  its  rapid  ftdvaDccmcnt.  Uis  discovci^'  of  a  Biin- 
plc  mcftDB  to  avoid  osidution  rendered  a  »crew  of  steel  ad- 
micBiblc,  and  tiitu  overcante  the  insUbility  of  H<ur«w8  whiob 
theretofore  bo  bad  made  of  gold.  The  form  nsod  by  Dr. 
Dwinello  ia  shown  in  Fig.  IC  and  again  in  Fig.  20.  The  ap- 
plii^tion  of  jack-«crews  in  ibu  author's  practice  it  illustrated 
iu  the  following  cuts. 


n«.i«. 


It  is  seldom  dcairublo  to  u»o  tlie  i^crew  alone ;  metallic 
bearings  upon  and  in  contact  with  tlie  teeth  are  geoeraUy 
otQeettonablu.  Ad  excellent  plan  is,  to  make  a  plate  readi-  ' 
ing  arrosa  the  mouth  and  bearing  against  the  offending  te«th. 
The  jnck-sfrew  ia  placed  in  a  straight  line  across  from  or  new 
the  extremfH  uf  the  pUte,  the  plate  being  made  light  enough 
iu  the  center  or  slit  up  a  certain  distance  to  allov  it  to 
Btrughten  under  pressure.  By  this  method  tliu  pressure  am 
be  distributed  among  all  the  teeth  on  one  side,  and  concen- 
trated upon  one  tooth  upon  the  other  Bide  if  desired.  So^  ' 
an  arrangement  is  eliown  in  Fig.  IG.  Before  jack-Borews 
wore  made  by  the  instrument-makers  and  placed  on  sale, 
those  which  t  required  were  made  in  my  own  biburatofy, 
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lod  especially  adapted  tfi  the  cute  under  trcfttmcnt,  «nd  fivcn 
DOW  the  ptaa  then  followed  would  be  fonnd  adrantageoiifl. 

Fig.  IT  ebows  the  employment  of  two  screws  upon  the 
nppor  jaw.    The  plat«  was  of  vulcunitti,  and  th«  screws  havo 
I  otber  nut  tlian  the  plato  it«elf.    Tliu  phitv  was  nilcauized 
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around  the  screws,  thna  making  the  thread  veiy  perfect. 
Thia  plate  wa^  used  to  drive  out  a  very  stnhbom  canine-,  and 
also  to  twiftt  a  central  inciuor. 


Via.  K 


F^.  18  eliows  another  comhination  of  pUte  and  screw, 
and  adapted  to  the  lower  jaw.  In  this  case  a  piece  of  gold 
m*  inverted  to  form  the  nut  of  the  screw,  as  shown  in  the 
eoj^Ting.  Thit  apparatus  was  used  to  force  out  two  bicus- 
pids, tho  first  of  which  was  coiifliderably  witliin  the  tine, 
and  tbe  ucoad  one  leaa  so.    Its  action  can  readily  he  com- 
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{n»  the  at.  Ths  font  ot  tba  tervw  ben  it 
tfuriboMrf  Co  an  tba  tsMk  aa  OBt  Bds,  nd  oaiMMatt»[«d  on 
lb*  bfaoipUt  OD  tbe  otber.  Fig.  19  is  u  OfaBrtncioa  of  tbt 
ama  prinetpk  spptied  to  boUi  nds  of  tbe  lover  jav,  ud 
VM  aeed  ia  •  eve  wbere  tbe  tnfiBTMr  deotd  udi  wv  du^ 
rowed  aad   tbe  canises  pabed  oatnde  the  line.    Elutic 


ftnpt  were  attadied  to  the  extremities  of  tlic  plate,  as  teen 
Iq  tba  ongraring,  aod  drawn  fortrud  over  tlie  canitws,  which 
came  ialu  Itoe  aa  toon  oa  tlic  arch  wu  wtdeiuMl.  The  spread- 
ing of  tlie  lower  jaw  is  onJinarilj'  much  more  ditHcntt  than 
of  the  nppcr,  and  snch  appliuioeti  as  Figs.  18  uid  19  poeacaa 
peculiar  adrantngca  in  utilizing  the  extnordiiiAf}'  jMwer  of 
ihu  Acrew,  when  tlie  praeenee  of  the  tongue  would  mnke  a 
•cnew  bearing  directly  on  the  teetli  iiindiniAflible. 

Ttio  jack-ocrows  which  have  t>een  placed  on  tlio  market 
are  very  neat  and  effective  instranieuu.  There  arc  tUn» 
kind*  repreMQtod  in  the  following  CDt«— Figs.  20,  21,  and 
S3.    That  ahown  in   Fig.  20  waa  first  introduced,  and  ia 
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tlie  Illnd  wliitrh  I  hare  always  used  in  eonjnnctioa  with 
plato*.  Tliat  rvproflcDtvd  id  Fig.  21  shows  a  crutch  at  each 
end,  and  tlio  acrows  turning  iu  oppo«itu  diroctiotu.    Thia 
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plan  wonld,  andoubtedly,  be  advantageouB  in  the  case  of  two 
teeth  directly  opposite  each  other,  both  of  which  required 
moving  the  eame  distance  and  offered  the  same  resiBtance — 
conditions  which  are  rarely  found.  While  this  pattern  will 
evidently  folfiU  all  the  reqairemente  of  the  former,  Z  have 
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never  need  it  in  the  special  eaeee  for  which  it  seems  to  have 
been  invented. 

I  never  nse  jack-screws  except  in  conjunction  with  a 
plate,  for  two  reasons  :  First,  I  never  find  occasion  to  move 
equally  the  teeth  upon  which  such  a  screw  would  rest ;  and, 
secondly,  a  vulcanite  plate  gives  not  only  the  facility  of  dis- 
tribnting  and  concentrating  pressure  at  will,  but  the  bear- 
ing of  the  vulcanite  on  the  teeth  is  less  injurious  than  the 
metal. 

The  screw  in  Fig.  22  is  a  later  invention,  and  is  substan- 
tiaBy  a  combination  of  both  the  other  forma,  being  an  in- 
tended improvement  upon  the  first  pattern  by  adding  a 
revolving  crutch  to  the  end  of  the  screw. 


In  1860  Dr.  E.  H.  Angell,  of  San  Francisco,  communi- 
cated to  the  "  Medical  Press"  his  method  of  treating  certain 
cases  of  irregularity.  For  widening  the  dental  arch  he  em- 
ployed a  screw  snch  as  is  represented  in  Fig.  23.    The  collars 
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St  tlic  extremities  were  irmde  of  gold  and  lined  wit}i  pare 
gold,  6o  BS  not  to  be  injarioua  to  the  enamel  of  tlie  t«etli. 
The  porUons  marked  1  and  3  in  tlio  diagram  aro  uiade  of 
tubes  with  a  ecrow-thrcad  cut  upou  Uic  iiiude ;  3  rcpreeciite 
the  ehoft  of  eixteen-carat  gold,  No.  13  Stubb^'ii  gauge,  iiude 
eqnare  at  tite  middle  to  l>e  readily  turned  wich  a  wreiich, 
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and  the  Bcrcw-tlireads  upon  the  t«)iafl  turn  in  op])o«it«  direo- 
tiong.  The  wrench  wa»  made  hy  cutting  a  slot  in  a  sitvcr 
dime,  aA  shown  in  the  next  illustration.  For  moving  teeth 
alouj;  tlie  line  of  the  arch  he  uHcd  a  variation  of  tiie 
screw,  as  shown  in  Fig.  S4.  The  ajipUcattoii  of  this  ajv 
pantDS  b  shown  in  a  report  of  one  of  bi«  ciuc«,  to  bo  fouiid 
on  p.  SOO. 

Thia  method  of  uiung  ocrews  is  subBtantially  the  same  as 
that  which  has  latterly  appeared  iu  eoveral  numbcn  of  the 
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"  Dental  Cosmoe,"  under  the  ostentationEi  title  of  **  Hego- 
latjon  m»de  easy." 

Fig.  35  shows  another  form  of  the  application  of  ecrews 
to  regulating,  which  was  introduced  by  Dr.  Fnrrar.  Thesa 
eeem  better  adnpted  to  the  rotation  of  single  teeth  than  any- 
thing dec,  and  for  that  purpose  will  probably  be  found  as 
luef  ul  as  any  other  means. 


WEDGES. 
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WEDGES. 

■Wedges  are  aUo  an  importnnt  source  of  power.  They 
»ro  not  UL-w  to  the  dentist,  and  huve  proved  of  great  benefit 
to  Itiui  in  vurioii«  way^ ;  but  it  is  doubtful  if  their  value  in 
treating  irroguUriticB  lias  ever  boeti  ri;»li):cd,  although  thcj 
have  often  been  resorted  to,  and  re^ult^  claimed  for  theiu 
whieh  WiTQ  mochanical  iinjxKsibilities, 

For  instanoo,  a  dentist  living  in  a  distant  city  had  a 

iuut  iiudw  treatment,  wliero  the  eix  front  teeth  ot  the 
T  jsv  Hhiit  within  the  lower  toetb.  Uu  fitted  aecurutoly 
a  ruhlwr  plate  all  over  the  roof  of  tlie  mouth,  covering  tlie 
grjuding  Borfaoce  of  alt  the  teeth  behind  the  canineA,  and 
lying  cloM)  agninst  the  inclined  lingual  mirfaoce  of  the  oSond- 
ing  six  loctli.  AguEnat  each  of  tliu  front  tet-th  ?io  made  a 
etot  in  the  rubl>er  pintc,  into  wliich  was  inserted  a  wedge — 
the  wedgv  of  eout^  impinging  on  the  teeth,  with  the  ex- 
pectation of  driving  tlioni  forward.  These  wedges  were 
cluuiged  daily  and  thickor  ones  inserted.  This  treatment 
vaa  carried  on  for  ievend  weckR,  when  tlie  jiatient,  being 
obliged  to  viiijt  New  Tork,  was  referred  to  me.  I  found 
between  the  incisors  and  the  plate  behind  considerable  space, 
which,  the  young  lady  stated,  represented  tlic  di«laiice  whicli 
the  teeth  had  moved.  Believing  that  it  was  an  impoiuibility 
for  teeth  to  move  with  jnst  sunh  an  appliance,  I  removed  all 
the  wedges,  and  replacing  the  plate,  found  that  the  teeth  had 
not  moved  a  hair's  breadth,  but  fell  into  the  depressions  of 
the  plntu  as  nicely  a»  wtieii  it  was  tint  made. 

In  thici  CAM}  thi^re  was  no  recognition  of  tlie  power  of  the 
inclined  ptiine  to  oppose  and  overcome  all  that  was  C][]>ected 
of  snch  a  fixturo.  In  similar  ca«es,  and  by  the  proper  ad- 
justment of  wedges,  they  can  be  made  to  do  more  in  the 
aame  length  of  time  than  all  screws,  pulleys,  levers,  or 
inclined  pUncs  combined. 

8iic'h  an  apjtlicatiuu  of  wedges  is  lllui^tratod  in  Fig.  26. 
Tbo  fall  report  of  the  case  will  be  found  on  page  12T. 


76 


Busrics: 


The  principle  U  idcntiwil  with  the  function  of  tlie  key- 
stooQ  of  an  arch.  Drive  in  the  kcytitoiie  or  x  wcdgw  between 
each  of  tho  aeparat©  Btonoe,  and  tlie  arch  b  m«wsarily  eo- 
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lar)E«(l,  ariti  will  continue  to  be  enlarged  so  long  w  a  wider 
kuretonc  is  adniiw^iblu,  and  tliore  is  ■  support  which  pre- 
TWta  tfa«  vrholv  arcli  from  tambling  in  min  to  the  center. 


to-Aence. 

There  is  no  mechanical  force  nscd  in  pegnlaHng  teeth  of 
such  wide  appliwition  as  tliat  derived  from  i-lasticlty — tlwt 
inherent  property  poesewed  by  certain  bodies  of  rcttiming 
to  their  former  shape  when  bent  or  strained. 

Tho  jack-screw  can  be  reganlcd  aa  lintt  in  importance 
only  1>vcaui^:  it  poseosses  greater  power ;  hut  its  application 
iH  limited.  Tlio  force  of  elasticity  in  readily  obt»ined  and 
applied,  and  hiu  been  in  lae  by  mankind  from  the  earliest 
dan-n  of  tlie  ails.  This  power  has  rcndcn^d  elTeotivo  alike 
the  simplest  and  tho  most  complex  machincrj-.  The  bow  of 
primitive  warfare  and  tho  clirouometcr  of  civilization  are 
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eqoally  dependent  upon  eLiAtioity  for  their  refttilte ;  and, 
vfauUier  derived  from  the  springing  of  metal  or  tliu  resili- 
ence of  mblx-'r,  it  forme  tb«  most  eourcniviit  and  valuublu 
aid  in  n^aUtiitg  tMith  whidi  i«  at  our  coniinund. 

Elaotic  li^IarcB  cut  fn>ni  aiiuU  ruM>er  tubing  can  be 
applied  in  a  mnltittide  of  ctteee.  The  dental  arch  may  be 
widened  or  contracted,  tli«  teutli  elongated,  ebortoned,  or 
madu  to  rutAtc  in  tlit-ir  sockets,  by  tlivir  judicious  use.  It  is 
but  nL-ocesoiy  to  obtain  n  fixed  point  for  tbe  attachment  of 
the  ligature,  and,  with  the  other  end  etrutdied  over  ttie 


Fu.«. 


I 


oSimdSnc  tootb.  the  resnlt  la  htit  a  qnestion  of  time.  By  a 
lihle  ingenuity,  a  einglo  ligature  may  he  made  to  move 
Btnvnl  teeth  into  Hnc,  wh«n  th«y  stand  alternately,  one 
withont  and  one  within  the  arch,  and  even  to  twixt  one 
or  more  in  tliL>  Hockets  at  the  eame  time.  One  of  the  most 
Qfefill  appliratiotw  of  the  ligature  h  in  contracting  the  arch, 
aa  in  caae^  whr<re  ihe  inriwiw  are  too  prominent.  In  some 
eoMt  it  may  lie  only  neee*«»ary  to  plaee  it  oap  over  the  in- 
daora,  and  atreteh  the  ligature  from  the  cap  and  secure  it  to 
the  nxtnnno  back  teeth.  Tn  most  o:isc$,  however,  it  will 
prove  lees  a  caaso  of  irritation  to  the  giiiiu  along  where  it 
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paacA  to  iul>pt  a  plntc  over  Uie  roof  of  Uio  inoQtli,  oxtend- 
iug  behind  tlic  molars,  and  i)«ciire  tiie  |>oHt«rior  ends  ot  the 
ligature  to  the  plate  rather  than  to  the  teeth. 

An  adminicle  illustration  of  what  con  be  done  in  tlus 
way  in  shown  hy  Fig.  27.  iVll  tltu  t4.-vth  iii  tliis  ciim)  wero 
brought  into  a  liyiiiiDCtricuI  curve,  the  front  teeth  being 
carried  }iack  and  the  sides  expanded  bj  this  fixture  alone, 
in  the  short  space  of  botgd  weeks.  A  variation  of  unci) 
on  appliance,  but  involving  the  eame  priuciplc,  Ig  shown 
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in  Fig.  28.  Tlio  band  across  the  boe  of  the  indsow  was 
kept  from  slipping  against  the  gums  by  hooks  over  the 
cutting  edges  of  tla-  iM^th.  The  hor8cehoc-«liaped  slot  in 
tlie  plate  shows  a  ready  nican»  of  atlachiog  the  dasdc, 
or  it  may  be  tied  with  thread,  as  indicated  in  the  ongnv- 
ing. 

To  enlarge  the  arob  to  any  extent  by  t]ic  u*c  of  ehutic 
ligatures  involveti  a  jwint  of  attachment  esteraal  to  the  arch ; 
and,  OS  this  can  only  be  done  by  a  fixture  under  the  Up  or 
cheek,  it  i»  not  so  deeintble  a  method  as  tlie  luu  of  A  jacJc- 
screw  or  wedgee.  Elastic  lignlures  are  invuhiablc,  however, 
iu  conjunction  with  a  retaining  plutc,  to  gently  hold  the  teeth 
in  their  newly  acquired  paiitions. 

The  following  engravings  will  illustrate  some  of  the  Ap- 
plications of  elasticity. 
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Fig.  SO  vliowit  A  coniliinatioH  of  viitciuiite  nnd  ffoM  wire 
for  bringing  into  line  cenain  irregular  t«(!tli  upon  the  lower 

It  -vms  II  fomior  practiev,  iu  a  caBC  liko  tliiis  to  use  tlie 
wirv  baiiii  iiidc^iviiiluiit  of  Itio  plate,  tbe  ends  buiiig  tied  with 
or  ttrino  ligntnrcs  to  the  molar  or  bicoapid  tcotli ;  but 
experience  ehow«d  tliat  the  ligattirea  were  apt  to  irritate  the 
goMOBy  beetdce  giviiig  much  trouble-  wht.-ncver  the  6xtiire  waa 
removvd  fur  clcuuung,  by  tho  difficulty  of  nvtyiiig ;  coubo- 
quently  the  wire  was  carried  over  tbe  teeth,  electing  stich 
a  gap  when  tho  jaws  were  <^h»ed  a»  waa  most  favontblo, 
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and  tho  cndu  of  the  wire  andiorcd  in  vnlcanite.  In  this 
way  perfect  facility  in  removing  and  replacing  was  ob- 
tained. 

Another  adrftntag©  derived  from  fixing  the  wire  in  a 
vnlonitc  fniine  ia  tho  rteadinw*  with  which  tho  wire  ia  kept 
In  n'Utinn  to  the  teelh. 

In  drawing  fceth  toward  a  wire,  rubber  elastics  exert  a 
constant  ti-ndcnry  to  force  the  wine  into  some  position  where 
the  elastic*  wilfnot  n^iuain  on  tlie  toeth,  particularly  the 
inoiBon  and  caninee.  There  a  often  apparently  btit  one  po- 
riti.m  in  which  tlie  wire  can  be  made  to  act  h»  tbe  anchorage 
for  the  elastics,  and  this  position  can  not  always  be  obtained 
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where  tlte  wire  is  odI,t  en^tainui  bj  tjin^  the  ead»  to  sdjk- 
cent  teeth.  It  will  tlu-niforc  be  foaod  to  be  fur  Ices  troabla 
in  the  aail,  to  botli  operator  and  psttcDt,  to  btve  the  wire 
•ecured  to  «  vulcanite  fnme,  earefnlly  adjusted  to  a  punition 
whi<rli  will  i-xcrt  tbo  moBt  effidencj. 

Two  melliodA  of  attafbment  for  the  eUeticn  are  indicati-d 
in  t)u>  engraving :  with  those  on  the  right  a  Bingle  band  of 
the  rubber  p«m»  over  the  tooth ;  thoeu  on  the  left  show 
rin^  ent  from  thi«  Bame  cizo  tobiiig,  bat  being  doubled,  and 
hotli  «nd«  of  the  loop  being  carried  over  the  tooth,  the  power 
iii  nmdi  incrt-iuod. 

Fig.  30  Hhows  another  method  of  attachment  for  elastic 
rings.    Tills  fixture  was  used  in  a  caiie  where  the  canine 


teeth  on  the  lower  jaw  stood  onteide  tlie  line,  and  the  areh 
,  behind  wag  lomewhat  narrowed.  Both  tfie  first  permanent 
molars  ha<)  been  removed  because  of  decay,  and  the  appli- 
ance hero  represented  drew  the  oaiitnat  into  position  and 
widened  the  arch.  Ilookti  of  gold  wire  were  inserted  in  the 
vulcanite  to  attach  the  elaatte  bands  more  readily,  and  «-mxcd 
stik  or  linen  twine  druw  the  bands  forward  and  inside  of  the 
btcnupida,  and  tied  them  to  tlie  oaninc8 ;  time  the  resilieDee 
of  the  rubber,  from  being  attiiclicd  to  the  pLitu  in  the  posi* 
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liere  indicated,  was  made  to  perform  contrary  mavt- 
ate  of  tlie  leetb. 

Fig.  31  Ulo&tratcs  o(ti«r  forms  of  attaclimeot,  as  also  a 
'  lumlcrato  d«groo  of  eliu-ticitj'  to  bo  obtained  from  tliu  eliriuk- 
Bgu  of  linen  tiber  when  wet. 

It  is  ft«<|uenUy  the  case  tbat  the  rapidity  of  movement 
obttined  from  nibbcr  ciidniigcn  the  vitality  of  the  tooth. 
Hon  liiinn  would  bo  IJkuly  to  follow  the  ubandoumout  of 
pmsure  than  it«  rontiiiiuuicc,  but  it  b  vigor  to  roduee  the 
strun  to  the  minimum  atitil  tone  lias  retume<l  to  the  ti««ii««. 
iBtich  eoM-a  a  piuc-o  of  linen  twine  in  place  of  the  rubber, 
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tied  tijjhtly,  will  retain  al]  Uic  advancement  and  add  some- 
what Rcntly  to  it.  In  fact,  in  tjie  earlier  da^-s  of  trmitin;;; 
irrcffiiliiritics,  and  before  the  introduotion  of  rubber,  this 
kiitd  of  lif^iiire  wae  much  depended  upon. 

Fi|t.  32  nhowji  other  attachments  of  clastic  nndor  pecnliar 
eircnmstanceB.  Thijs  fixture  was  made  to  correct  a  had  ar- 
ran^«^ie&t  of  the  fonr  inferior  ineiHoni,  and  prior  to  the 
•hwJiIiiiK  of  cithtT  the  molars  or  the  canines.  The  rcfjtilntiiig 
»tf  tlie  fncisont  ncocseitstod  attachments  of  a  firmer  character 
than  could  be  obtained  from  the  looM-ning  temporaTy  tooth, 
boiidBa  the  danf^er  of  removing  the  ciininoft  prematurely  if 
Htnin  wn«  np|iHvd  to  them.  Consequently  the  apparatnit  was 
mde  with  wire,  p«8«ing  over  tlio  arch  between  the  canines 
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md  toiiiporarr  molars,  terminating  m  booke,  as  seen  in  the 
iUnrtration.  ninrkwd  A  A.  The  elastic  lignturo  could  tliiK 
have  an  independent  iittAchnient  outside  as  well  at)  witliin  tlio 
arch,  and  movemenla  in  almoet  any  direction  could  be  ob- 
tained. 
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Sucti  fixtnreft  powces  llm  dt'^cidcd  ndvantAge  of  being 
managed  hj  tlie  patient.  Any  iiitvUiftvnt  oliild  could  remove 
and  replace  ench  appliances  for  cleansing  purpoece,  and  avoid 
uaoeccBeary  visits  to  tbo  dentist. 


INCUNBU  rULKsa. 

The  inclined  plane  vo»  one  of  the  first  mechanical  forces 
adopted  for  rcguJating  teeth,  and  was  much  recoiDmcnded  in 
the  earlier  tcxt-bookit,  lt(>  application  is  probably  m\-11  known. 
It  consists  simply  of  a  pkte  adapted  to  the  jaw,  opposing  by 
a  slidiiig  i-iirface  the  offending  teeth.  For  example ;  The 
inclsont  of  the  upper  jaw  may  be  Kliiittiiig  ineide  the  lower 
teeth.  To  oonect  the  deformity,  an  inclined  plane  may  be 
made  of  any  of  the  materials  which  are  need  as  a  ba«o  for 
artificial  tcetli,  accurately  adapted  to  the  incisoiB  of  the  lower 
jaw,  with  a  process  extending  upward  and  backn-ard  so  that 
it  shall  impinge  U]>on  tlie  lingual  surfaceH  of  the  offending 
superior  inciHont  at  every  occlusion  of  the  jaws. 

Such  an  appliance  is  sliown  in  Fig.  33,  letter  A.  The 
objections  to  this  mode  as  a  sole  reliance  are  many.  It  will 
bo  observed  that  there  CJin  be  no  movement  expected  of  the 
mbplaeod  teeth  unless  there  is  a  forcible  oocluBion  of  the 
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Jam's,  tlie  resalt  lieing  that  H  almoBt  alwaya  defeats  its  own 
objects ;  even  when  s  moretncnt  tAkos  jiluee,  U  U  oiilir  after 
a  tedioos  and  prolonged  wenrinj^  of  the  tixliiru.  The  tcuth 
will  not  be  held  impinging  on  tlie  incline  except  hy  »  &m- 
ituit  effort  of  iho  will.  Tlio  length  of  time  required  is  alao 
«  Hriotu  objection.  The  masticating  teeth,  being  held  apart 
for  a  long  time,  will  be  pi-ettj  certain  to  elongate,  and  the 
proper  articaUtion  of  the  teeth  be  destroyed.  To  avoid  tliis, 
it  hit  been  recommended  to  build  up  blocks  or  gngH  on  the 
molar  teeth  which  con  bo  n»cd  in  mai^ticatioii.  These  objeo- 
tioiw,  uaong  othcre,  eondeinn  tlie  pnneiple  oe-  uiirettable  for 
geoeral  use,  bat  as  an  ncceenorr  to  other  fixtunKJ  it  nuijr  often 
prove  I  valuable  adjunct. 
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In  Fig.  S3,  letiern  A  and  B  Bhow  a  combination  of  an  in- 
clined plane  with  elantic  ligatures,  whicJi  was  need  to  correct 
an  Irregularity  of  both  npjier  and  lower  incieore,  and  the 
■una  apparatus  wu  ueod  as  a  retaining  plato  when  tho 
dumge  iu  position  was  completed.  Tlie  case  was  one  where 
the  Boporior  inciBora  nhut  witliin  the  inferior  onea  in  the 
nioutli  of  a  Ind  of  fourteen.  The  fanit  wni«  In  both  jawa. 
The  lower  teeth  were  too  prominent  anri  the  npper  ones  too 
retteating.  Advancing  the  npper  ones  nnlil  they  covered 
tlie  lower  one«  woiiM  havo  made  the  muntli  too  full,  and 
the  rererac  wonM  have  been  the  rcBiiIt  if  the  lower  ones  bad 
been  retnictcd  behind  the  npper  oncft.    Both  acts  being  at 
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faolt,  both  were  operated  upon.  TIio  fixture  vna  made  to 
be  worn  on  the  lower  teetli,  niid  it  will  be  obwrvod  that  tJio 
mclino  ecems  to  stand  nuneceftwirilj  forward  of  ttie  receptacle 
for  the  lowtT  teeth.  Wlicn  tirat  ndjusled,  the  lower  iitcbon 
wcru  HuhIi  with  the  front  edgu  of  tiiu  iiicltue,  and  tlio  tipper 
incktora  caught  on  the  ui)per  frwiit  Kurfuco.  Th«  tixturo  waa 
cat  away  freeljr  behind  the  lower  incisom,  to  permit  of  tliv 
inward  movoni<;Dt,  and  «  uarrow  gold  band  was  carried  octoh 
tlic  front  ail  M-ori  in  tho  engraving,  Ivtter  B.  Elaetio  strapa 
were  drawn  lietweeii  the  teeth  connecting  ibo  two,  and  the 
lower  tuftli  wvru  diawn  I«ick  eiinnltancoasly  with  tlio  ad- 
vancing inovcuiout  of  tho  upper  ones. 


Fig.  34  pIiowH  another  application  of  an  inclined  plane 
somewhat  ont  of  the  ordinary  course. 

It  was  adapted  to  the  inside  of  the  raperlor  dental  arcli, 
and  tlie  inclined  enrface  marked  A  projected  below  aod 
canglit  the  inferior  iociaoni. 

The  object  van,  not  to  protmde  the  lower  teeth,  but  to 
change  or  jump  the  bito  in  the  case  of  an  excessively  retreat* 
ing  lower  jaw. 

In  the  engrnving  tho  applianco  is  shown  bottom  up,  to 
oxliibit  more  dearly  the  attachment  of  eoino  vliiMic  lignlurcH 
which  were  eatight  on  a  hook  in  the  roof  of  the  plate,  oitd 
vere  dran-n  out  through  corrvspoudtug  openings,  and  con* 
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Doctixl  witli  n  gi-Id  Imr  worn  acroet  tlio  front  of  the  Eupcrior 
incison  to  rc-dtice  tlit-ir  proniin«noe. 

The  fixture  wae  worn  constant!/,  and  in  a  few  montlia 
product-d  rLi'  <k-eiTvd  rcenlt.  The  objection  urged  ag:ninBt 
the  UHC  of  an  inulinc,  bct^uMi  the  cimc  n^nired  bad  a  ten- 
dency to  alter  tlie  nrtioulstion  of  tlie  tcetli,  wng  in  tliis  cac« 
an  arg;anH'Dt  in  ilB  favor,  and  an  advantage,  becan»e  a  new 
■rticubitioR  wii£  dcoitvd,  and  the  incline,  as  adapted,  offered 
no  oppoeitioit  to  tlie  autngonism  of  the  to«th. 

llie  principle  of  the  iiiclinod  plane  ie  alwitys  operating  in 
Uie  mouth,  and  maj  often  t>e  taken  advantage  of  beneficially, 
trhilt'  at  other  timoa  it  will  tax  onr  ingenuity  to  the  utmost 
to  ovfrronio  it^  jwwerful  iiiiluencc.  In  the  auw  of  tlio  Biipo- 
rior  indiior^  shutting  within  the  luwcr,  after  they  have  been 
brought  farrard  ao  ah  to  barely  catch  over  the  lnwer  ones, 
then  the  principle  of  the  iuolined  pUne  becomes  available  in 
CDnipIettug  the  o]K-ration. 

The  ixnnbi  of  the  lower  teeth,  CAtcliing  within  tlio  upper 
ones,  strike  their  njitnral  inclined  surfaoets  and  nature  may 
be  relied  upon  fur  the  rest. 

In  moving  the  bicuspid  teeth  of  the  nppor  jaw,  either 
outward  or  bnekvrard,  all  that  in  accomplished  by  fixtures 
nttT  be  entirely  overcome  by  the  articulation  of  tlie  lower 
fcvth  fonninj;  an  inclined  plane,  and  thus  mating  upon  the 
tt])pcr  ones  to  return  them  to  tlieir  former  places. 

Zetvr*  do  not  oomc  into  such  univereal  application  as  do 
some  other  )>i>wem;  the  principal  objection  being,  tlmt  the 
Umited  space  of  tliu  moutli  doe«  not  permit  their  unrestricted 
rnnvTinent. 

I.«ven  may  bo  iisod  to  advantage  in  revolving  teeth  in 
their  socketii ;  and  for  tliiH  pnrpn«e  a  band  around  the  tooth 
w  neccjisiry.  which  will  not  slip,  and  the  lever  may  be  at- 
ta^liMl  to  the  baml.  Force  may  be  brought  against  the  long 
Mnn  of  the  lever  by  lignturoi  connected  with  convenient  teeth. 
Swli  an  a]iplinno<^  will  pretty  wirely  accomplish  the  restUt, 
bot  it  can  generally  be  obtained  with  a  luu  eiimbroua  fixture. 
7 
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Loren  tt»j  often  be  adrtntageonitr  naed  on  tlie  onlrid« 
of  die  uvb,  to  pfoH  gently  agaiiut  aome  offeoduig  tootK  i 
Umi  drive  it  into  its  deared  poeitioD. 

SiKrh  An  appantu  is  shown   in   Fig.  35.     The   I«i 
marked  D,  wis  nude  of  moderately  stifF  gold  wire,  anchored 
tti  a  nilcaiut«  platu  in  a  tate  where  the  firet  permanent  motars  < 
liad  been  «ztnet«d.     Tlie  Icrer  in  this  instance  was  tcqoitcd  < 
quite  M  miidi  to  get  an  attachment  for  elastic  ligattme  is  to  ' 
prese  in  the  ontetanding  caninv.     If  t)i«  canine  liad  been  tba 
only  tooth  oot  of  place,  it  could  n-ndily  liave  been  hron^t 
io  whh  a  rtnp  attadted  to  the  vulcanite ;  but  fteyeral  of  the 
indson  nix^ded  moring  and  twisting.     By  getting  an  attach- 
ment at  the  end  of  the  lever,  a  variety  of  wuric  could  be 
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acoomplisbed,  aecording  to  the  connection  with  tbe  vnlcantto. 
For  example :  If  tlie  elastic  were  bronglit  between  the  two 
centrals  aiut  tied  at  A,  the  action  would  tend  to  move  out  one 
tooUi  and  depress  the  other.  If  the  point  of  attachntODt 
were  changed  to  R,  the  influence  wotUd  be  changed ;  and  so 
again  if  transfenvd  to  C 

In  liUw  niiinucr,  if  carried  between  the  lateral  and  central 
or  lateral  and  canine,  there  would  be  a  difference  in  the  force 
exerted  aeconling  to  the  point  of  attacliincnt. 

Fig.  36  illustratcA  a  metliod  of  rcdueing  one  or  more 
tcotli  to  a  regular  line  by  means  of  a  wire  or  bow  going 
around  the  ontMde,  and  acting  partly  as  a  Icvor  and  partly 
by  the  force  of  elasticity.  The  cngniving  sutficieutly  cot- 
plains  the  action.    The  plate  ia  of  vulcanite,  and  an  elastic 
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loop  «ct«  to  contract  Uic  circle  by  drawing  the  ends  of  the 
wire  togeUtcr.  8uch  im  »|i]>liunoc  would  net  only  on  tiiu 
teeth,  liQt  ia  the  following  illu«tmtion,  Fig.  37,  n  eiiuilar 
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principle  is  n»d  ]n  a  cue  of  ina;iillary  fiiisiire  connected  witli 
a  fiwnro  of  the  palate. 

TlM!fc  was  u  vrido  gap  Iwtwecn  tlio  lateral  inciaor  and  the 
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ne  tooth,  and  the  opening  extended  thrmigh  the  alveolar 
Eh  and  into  the  nasal  paarage. 
It  was  de^red  to  hring  the  maxillo)  into  contact,  and  a 
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fixtnre  like  the  laet  would  only  act  npon  the  teeth,  tending 
t«  give  them  a  wrong  inclination.  This  fixture  was  made  to 
embrace  the  gum  as  well  aa  the  teeth  with  the  wire  running 
through  the  length  of  the  vulcanite  to  give  both  stability, 
and  the  tenninal  hooks  were  drawn  toward  each  other  when 
in  situ,  with  silver  wire  wound  around  and  twisted  with  a 
pair  of  plierB.  In  the  process  of  twisting,  the  gap  was  seen 
to  perceptibly  close  and  ultimately  came  together  and  united. 

The  appUcation  of  these  principles  to  the  movement  of 
teeth  is  one  of  the  most  responsible  duties  the  dentist  is 
called  upon  to  perform. 

Each  and  every  one  of  these  mechanical  powers  can  he 
made  to  do  our  bidding ;  and,  equally,  each  one  of  them  may 
become  a  formidable  engine  of  disaster. 

When  applied  in  the  mouth  they  should  have  constant 
watchfulness  and  care.  Not  one  of  them  but  in  the  hands 
of  empirics  would  cause  the  destruction  of  those  valuable 
organs  they  can  be  made  to  conserve. 

To  any  one  who  has  become  deeply  interested  by  expe- 
rience with  these  cases,  there  is  a  fascination  about  them 
which  will  lead  him  to  new  experiments  in  the  treatment  of 
almost  every  case. 

In  fact,  success  depends  quite  as  much  on  ready  invention 
of  means  to  meet  any  emei^ncy  aa  npon  the  exercise  of  any 
knowledge,  or  the  use  of  any  appliances  already  proved. 
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Ik  all  complicated  coses  o<  irrc^ubrity,  itupreasions  and 
tnodeU  ve  a  prdiniiiiarr  nccciieity  in  making  suitable  tpp^- 
uiMfl  for  eorroction;  »nd  ia  a  majority  of  ca»es  corroct 
tDodflk  of  both  npper  and  lower  jaws,  properly  articulated, 
are  a  valoahte  aid  in  making  ft  diagnoBis  of  the  case.  The 
positions  of  iLc  teeth,  within  or  witliont  tlic  line,  their  iu- 
cUnation,  rotitlioii,  wid  articulation,  can  be  much  more  closely 
ittMlied  £roui  modelo  than  in  the  mo&tli.  Often  it  will  be 
•een  that  an  opinion  formed  upon  tbo  observation  of  the 
ttTisg  etntctocee  may  bo  an  erroneous  one  when  the  models 
an  doM^y  itndied. 

The  probable  effect  of  the  change  of  poi^ition  in  ttie  side 
teeth  can  not  always  Iw  prognosticated  by  looking  at  tbein  in 
till!  luouiii ;  but  by  obwrving  accurately  how  they  articulate 
in  a  mode),  and  carefully  noting  the  inclination  of  the  oc- 
cltwUng  (inrfaoes  and  the  tendency  of  the  (uime  snrfneeti  if  tlie 
proposctl  clinngv  were  made,  a  mnch  better  opinion  can  be 
fortnod  of  the  propriety  of  movement.  NoUiing  is  more 
{DJurliciouH  than  the  moving  of  teeth  into  a  position  which 
can  not  lie  maintained  by  the  articnUtion  of  the  opposing 
jaw ;  and  nothing  ie  more  powerf  al  in  carrying  moved  teeth 
bock  to  their  former  etate  than  the  continued  action  of  in- 
clined nirfaccfl  in  rirdinary  mastication,  fnvoring  such  return. 

A  proper  Itnowledge  of  the  case  requires  models  and  im- 
Itratiooa,  and  snch  modeU  are  better  taken  in  plaster  of 
ParEfl  than  in  any  other  known  sabstanoe.    While  the  morita 
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of  plaster  are  generally  conceded,  tbere  ia  also  a  feeling  that 
it  it;  I'spocinlly  or  only  aduptod  to  nioutlis  denuded  of  tvutti, 
nnd  tliat  iu  u^e  wtiero  teetb  are  satlered  or  atraggled  is  in- 
appliciilile.  Ex]>erience  proves  tlie  reverse  of  this  to  be  the 
fact.  Plastic  Eulutancee,  sucli  as  wax,  gutta-perch«,  etc.,  are 
only  adapted  to  fiinple  eurfaocs;  and  in  no  case  where  there 
arc  intricate,  devious,  or  tortuous  details  can  iliey  ho  relied 
upon.  Tlieir  very  nature — namely,  their  plasticity — it  what 
condemns  them ;  and  tlie  oppoeitv  charocterietics  of  plaster — 
namely,  hard,  rigid,  unyieldinft,  hrittio— are  tlioeo  which  make 
it  peculiarly  njtplicahlu  for  impreAsions  in  all  difBcnlt  cMes. 
That  it  will  adapt  itself  accm-ately  to  all  tlie  details  of  form 
and  irregularity,  aiid  will  brtak  with  a  clean,  Bharp,  well- 
defined  fnicttire  on  reinovul,  arc  tlio  jioeuliar  qualitii»  which 
stamp  its  tinpcriority. 

Therefore  it  i»  that  the  most  difBctilt  cases  aro  thuM 
which  require  ]»laji>ler,  and  in  the  more  0)in])le  ones  there  is 
notliing  as  a  rule  to  make  plastic  snbstances  a  necessity. 

An  objection  has  been  made  to  plaster  on  acconut  of  the 
difficulties  attending  its  nso  ;  hat,  with  an  i;x]K-ricnce  far  1cm 
than  is  required  to  become  proficient  in  mnst  Bkillful  manip- 
ulations, it  will  be  fonnd  the  most  simple  and  accommo- 
dating of  sabstances.  This  faLie  notion  has  led  to  innnmcm- 
ble  inventions  of  eteps  preliminary  to  the  use  of  the  pliuttor. 
A  variety  of  cups  or  tntys  liavo  been  constmoted  especially 
designed  for  planter,  but  the  ])roi)er  use  of  the  material  does 
not  justify  any  such  especial  inventions.  The  common  form 
of  tray  made  of  britannia,  which  can  bo  eliangod  in  shape 
somewhat  by  beading,  equally  applicable  for  wax,  is  tlie  most 
simple  as  well  as  Uie  best  that  lias  been  introduced  for  taking 
impressions  of  all  cases  exce|>t  those  of  most  extraordinary 
oral  deformities.  Neither  is  the  preliminary  operation  of 
taking  an  impreesion  in  wax,  cutting  out  a  portion  of  the 
wax  and  supplementing  with  plaster,  or  any  other  preliminary 
device,  at  all  necessary.  A  simple  cup  of  an  approximate 
form,  and  only  large  enon^^i  to  inclose  the  parts  from  whtoh 
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an  impreaiion  is  reqnired,  is  all  that  ia  aeoeeearj.  To  put 
the  plaster  in  eiicb  a  tny,  carrv  it  steadily  to  its  place,  and 
nimovu  it  at  tlto  propor  moment,  constitutes  the  whole  pro- 
eoiKlin^. 

Bnt  wliile  tlie  procc«a  is  a  vcrjr  direct  and  a  very  Kimpio 
one,  BQCOesf)  wilt  come  only  from  a  careful  attention  to  the 
detail*.  Till'  ptaiiter  must  be  tine  and  strong,  and  set  with 
mo<)ent«  rapidity.  The  bommIIoJ  "  deiitiste'  plaster  "  in  the 
market  liaa  not  proved  in  the  auitior's  experience  to  powcM 
any  advantagee.  The  quality  known  among  the  mamifao* 
tureiB  as  "  superfine  "  is  far  preferable.  When  in  proper 
condition — that  is,  wliere  it  has  not  become  deteriorated  by 
long  exiMKurc  to  a  damp  atmosphere — ^it  poeseaeee  all  the 
dettnble  qualities  for  iiiiprcBsions,  modola,  and  general  use. 
For  ordinary  ose  it  i>cts  with  all  the  ra])id!ty  that  proper 
manipulation  will  {permit,  while  thiii  projierty  can  be  much 
Bccelviatcd  by  the  addition  of  a  little  gait. 

The  dctailB  of  taking  an  impt'cseion  of  a  case  of  irregular- 
ity can  be  beet  met  in  «ubitantially  the  following  manner : 

Select  a  cup  which  diall  just  inclose  all  the  teeth  required 
to  be  ahown,  and  l>end  it  to  the  general  conformation  of  the 
dental  arch.  If  it  is  an  old  cup  which  has  been  often  used, 
it  It  juvfcrabic,  a«  the  roughened  Burfiicv  fiicilitati^^t  adherence 
of  the  plaster ;  if  a  new  one,  the  inner  surface  should  he 
made  quite  rough,  m>  that  the  cup  will  not  be  liable  to  come 
away,  leaving  the  planter  in  tlie  mouth. 

A  common  stoneware  coff6eK:Hp  is  the  most  suitable  vce- 
aa)  for  mixing  the  pketer  in,  and  a  Miiall  table-knife  the  mo«t 
•nitable  inatrtunetit  Fill  the  cup  about  one  third  full  of 
tepid  water  (tepid  water,  only  because  it  is  pleasimtur  to  the 
mouth :  not  hot  water,  heoause  that  affcclif  the  time  i^f  netting), 
anil  throw  in  a  pinch  of  aalt,  the  qtiuntily  necessary  being 
determined  by  a  tittle  experience  in  working  that  particular 
quality  of  plaster.  Shake  into  the  water  all  the  pliietcr  that 
vill  readily  sink  under  the  surface,  stir  the  niai^  until  it  'la 
olieervvd  that  it  is  becoming  atiJIor,  and  place  it  in  Uie  tray 
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SB  sooQ  Bs  it  U  EtifT  unougli  not  to  run  out  Avoid  placing 
too  much  in  tbe  t»y.  Pile  it  np  nioro  partk'uliirl^  iu  the 
center  for  an  upiter  jaw ;  the  aides  will  tnke  care  uf  thorn- 
aelvee.  Carry  it  gGutly  and  stoadilj  to  its  place,  holding  it 
fimily,  with  thu  Ivft  liand  paeeod  around  the  head  and  the 
lingcra  sup|wrtin|r  and  itnHtaining  tlie  trny,  wliilu  the  right 
hand  ix  left  free  to  note  tlie  proceaa  of  crystallization  going 
on  in  the  cup.  Stir  up  the  remaining  plaster  io  the  cup  into 
an  irTCguW  fonn,  and  tc»t  tliu  solidity  of  the  moss  by  trying 
tliotw  furiiiM.  Kvi:p  the  pWter  in  tbe  mouth  until  tlmt  re- 
tnaining  in  tlie  cup  will  fracture  under  trial.  If  under  prcft- 
flure  the  fonn  niaslics,  delay ;  hut  tlie  moment  it  will  frartnre, 
remove  the  iin]>rcesiuii  fruiii  the  luouth.  If  thv  catHe  l>e  au 
intricate  one,  it  will  he  found  broken  Into  many  frugmunte, 
and  tlie  runmins  i^ticking  to  the  teeth  in  varioiu  plocai. 
These  fragments  can  now  he  removed  at  leisure. 

In  the  reetoration  of  the  impression  from  these  pieces 
there  will  l>e  foiiud  nu  inoro  ditliculty  than  in  putting  to> 
gfthor  a  diwceti.'d  map  of  a  «!oiitinciit,  iJy  uo  pmuiihle  con- 
tingency is  it  likely  that  a  fiitgmcnt  ctm  be  misplaced.  Tlieao 
pieces  can  be  retAined  in  place  by  a  little  melted  wax,  rosin, 
shellac,  or  any  otlier  convenient  substance,  dropped  \i]>nu  the 
ontiide  of  the  fractnrc,  avoiding  uiything  upon  the  tiiirfaoe 
to  ho  reprcwntod  in  the  model,  as  its  perfection  of  form 
would  be  tliereby  deMroyed. 

Much  of  the  success  in  tuking  a  difficult  imprewion  de- 
pends upon  the  morale  existing  between  the  patient  and 
operator.  Itia&ot  desinkble  that  the  patient  be  impressed 
with  any  tdca  of  the  importance  of  tlie  proceeding,  nor  that 
any  oofjperation  on  his  part  other  tlian  snbmiHAion  be  retjnired. 
On  tlie  p«rt  of  the  operator  there  sliould  be  tliat  quiet  de- 
meanor, tliat  freedom  from  nervousness  and  excitability, 
which  inspires  confidence  in  the  patient  and  betokens  a  mas- 
tery of  tlie  nnuiipulations.  iiuch  of  the  faihiru  in  operations 
of  this  kind  has  rcsnltod  from  a  magnified  fear  o{  the  pnticiit 
that  a  formidable  operation  was  to  1>e  undertaken,  attended 
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vith  cliolcing  and  mxwh  otlier  mBer'mg,  and  requiring  all 
liis  eeU-coQtrol.  To  dissipate  such  aUnn  by  quiet  words 
and  demeaoor  ia  tho  firet  Et«p  to  sticciKs.  If  the  patient 
mnuifestM  tiny  symptom  of  g»gfo»g  or  clicking,  let  the  brad 
be  pitdicd  well  forward,  and  tlie  request  made  to  brmtlie 
tlirtingli  the  noee,  when  all  unpleasant  ejinptoms  will  be 
likvl;  to  pan. 

la  tttkiiig  ui  iniprcMion  of  tbc  lower  teeth,  the  huii«  prin- 
eipleo  are  to  be  followed.  Tl*e  piaster  wlien  ready  for  intro- 
dnetion  to  the  moath  will  be  fonnd  stiff  ennngh  to  remain  in 
tlte  tray  while  it  is  carried  to  the  mouth  and  deftly  turned 
bottom  npward  and  iikserted.  In  other  respects  the  proce- 
dure will  be  the  eamc  as  for  the  nppor  jaw. 

Alt  iUiHtnttiiig  thu  capabilities  of  pliwtcr  for  iniprcMiooft 
of  Hiiiiewhat  inaocetsible  pUce*,  tJic  following  occurred  in  my 
practice  eouie  years  ago :  A  difltingiiislted  einrgeon  of  this 
ci^  wu  tivatiiig  a  patient  whore  llio  pueterior  bonier  of  the 
•oft  [«lBte  had  united  with  the  wall  of  the  phArynx,  eloeing 
mtiivly  the  pungo  to  tlie  naree,  and  precluding  all  re«>pira- 
tion  tltroagfa  the  noee.  He  had  dissecte<l  off  the  palate,  but 
foaod  great  difficulty  tn  koepfaig  it  away  so  aa  to  prevent  ro- 
QOhin.  In  thia  emergency  he  conceived  tin;  idi'^i  of  an  elastic 
rubber  chimney  adapted  to  the  posterior  iiareis  and  wbicli 
eoold  be  drawn  in  by  being  comprexood  and  pawing  throng 
tho  new-made  opening  behind  tlie  palate,  Tlie  oxpani-ion,  it 
waa  calculated,  would  huld  off  the  piilatc,  while  the  opening 
ihrongli  would  permit  a  free  paHuige  of  air.  I  was  applied 
Ui,  and  immediately  saw  the  neoeesity  of  acjiiiring  eoino 
knowledge  of  the  exact  form  of  the  cavity  above  tiie  open- 
ing. Tbe  paasBge  liad  contnicted  to  the  «>xe  of  the  little  fin- 
ger, wliile  the  cavity  above  must  be  much  larger.  An  im- 
pnnion  of  that  ca\'ity  was  obtained  in  tbe  following  manner : 
■  utoot  piece  of  twine  wan  paMed  with  a  bougie  tbrongli  one 
of  the  nostrila.  and  carried  back  iintil  it  nppcarcd  below  the 
palate ;  it  was  then  seized  and  bronght  out  of  the  niuutb,  and 
tlio  eoda  were  tied.    We  then  had  a  revolving  baud  to  whieh 
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was  mcurutl  a  tHnull  piece  of  compraaaed  sponge,  m  liu;Ke 
would  pun  tiio  opoiiing.    Tiii«  compreaeed  sponge  was  then 
dipped  in  a  tliin  mixture  of  pla8t«r,  iind  tlit  ooix]  <IniM-n  out 
of  [lie  iioetriU  until  the  spon^  pasoed  into  tlie  po«teriur  oarec;. 
It  WAS  left  tbere  until  tlie  planter  had  hardened,  when  b^  a 
rcvcr»e  nctiuii  of  the  cord  it  \vs*  withdrnn-n,  the  eWtit^ilj  of 
the  veliiiu  [permitting  it  to  come  away,    lu  this  manner  a 
meet  accurate  itnpre^on  of  the  posterior  naro«  followed  the 
expansion  of  thu  euniprceeod  spoii^  imd  tlie  lixednetui  of  thi 
eotliug  iiltLctcr,     From  this,  of  ootinw.  an  nccuntu  model 
the  part«  was  obtainable.    Aa  a  further  ilhistntiou  of  t)i 
adaptabilities  of  plaster  for  iicpressions  the  reader  i«  rt'ferrcd ' 
to  the  details  of  a  case  described  on  pages  'M2  and  333. 

To  obtain  tho  finest  casting  from  a  plaster  impression 
quircK  always  that  the  impressiiin  should  be  «uak<^^  full 
water,  tlitia  driving  out  all  air  and  preventing  all  )>oro(ut^  i 
sorface  in  the  cast.  A  lather  of  soap  sjiread  over  the  sarfaeo 
of  the  imprewion  and  then  well  ivnsbcd  <iff,  is  t]ie  best  and 
only  treatmODt  the  impression  requires  to  give  the  finest  oast. 
"Wlien  the  plaster  is  introduced,  the  fir^t  should  be  in  a  stnall 
quantity  and  gvntly  insinuati>d  into  all  the  intrieaeief  ;  other- 
wise a  globule  of  air  may  be  euvei-ed  in  the  cusp  of  a  tooth 
and  result  in  a  defect.  To  facilitate  the  separation  of  the 
C]U>t  from  tlie  iinpresraon,  it  is  desirable  that  the  two  masses 
be  of  ditfercnt  colon*.  The  merest  trifle  of  some  pigment  ^ 
thrown  into  the  cup  when  the  plaster  is  mixing  for  either  it^ 
sufficient  to  make  a  contrast,  the  other  bi-itig  white.  One  of 
the  most  convenient  pigments  for  this  purpose,  as  well  as  onSj 
which  give*  pleasing  color,  is  Venetian  red  or  Spanish  brown  j 
and,  being  of  little  commercial  value,  its  cost  is  of  no  cor 
qnenoe. 

In  the  treatment  of  any  considerable  ease  of  irregiilaritj 
oven  when  confined  to  the  npjx'r  jaw,  il  is  preferable  to  ob- 
tain impressions  of  both  jaws,  and  malte  ii  Htudy  of  the  caao 
from  articnlatwJ  models.  Thus  only  can  it  he  decided  wbidi 
of  tiio  meclumical  power*  or  wtiat  combination  of  them  will 
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be  most  likelj  to  produce  the  result.  From  a  stady  of  the 
modelB,  in  cod  janctiou  with  observations  of  the  physiognomj, 
a,  more  definite  concliuion  can  be  arrived  at  as  to  the  wisdom 
of  extracting  any  teeth.  In  doubtful  cases  I  have  sometimes 
cut  off  the  teetii  from  the  plaster  model,  diapensing  with 
one  or  more,  and,  rearranging  the  remainder,  have  thus 
formed  a  better  idea  of  the  probable  reeult  of  extraction  and 
a  movement  of  the  natural  teeth. 

In  some  instances  this  has  been  the  only  method  by 

.which  I  could  determine  with  any  degree  of  certainty  what 

would  be  the  result  of  my  interference.    I  would  therefore 

recommend,  especially  to  young  practitioners,  that  this  plan 

be  potened  in  bH  cases  of  doubt. 

This  coarse  is  particularly  applicable  to  euch  cases  as  are 
described  on  pages  154  and  156.  In  certain  instances  in  my 
own  practice  it  has  been  with  much  gratiScation  that  I  have 
seen  the  natural  teeth  assume,  uoder  treatment,  the  exact 
position  of  which  the  altered  plaster  model  was  a  type. 


CHAPTEn   VTL 


twrifttn  AWTTtwa.. 

Tbi  «Me  ben  ilfaatnted  H  that  of  1  Bain  twdre  yean  of  *  ^ 
^gK.  The  Btcond  pcmmwDt  nxMsn  nd  not  entplcd.  TIw 
nnina  had  ernpted,  bat  hid  not  Bttiuicd  their  foil  j^wth. 
Til*:  {ntient't  ftatim  wbs  eqnat  lo  the  arenge  of  her  xge,  tod 
tb«re  vu  no  wint  of  symmetry  to  tndieate  •  tudv  or  defso- 
tive  developrnt-nt  of  the  maxillte.    The  raperior  emtnl  ioci- 


ton  van  &  fall  half  inch  in  advance  of  the  inferion;  at  tiM 
nicoial  line.     Fig.  3^  showe  this  relation. 

The  treatment  cionHiitt«d  of  a  jtlale  of  mlcanite  adapted 
to  the  roof  of  the  mouth,  as  seen  in  Fig.  SO.  A  hook  of 
(Cold  WAJ  imwrtod  In  tlie  plate  against  eocli  molar,  and  a  little 
T-«)uipod  catch  va*  made  of  gold  to  pmw  between  tlie  centmle. 
Boforo  introducing  tlie  plate,  a  mbber  ring  cut  from  tubing 
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F  taeurcd  to  one  of  the  hooks  at  the  back  of  the  pUte, 
poMed  tltmngh  a  [oop  niailu  in  tltu  Horn  of  the  T,  and  caught 
upon  the  hciuk  on  the  oi)iui>iitv  Hide.  The  pUktc  was  thou  ad- 
JQ8te<l  lo  the  roof  of  the  month,  and  tlio  T  brought  fom-ard ; 
its  fitem,  being  quite  thin,  was  ptuscd  botwoun  th«  ccntraU, 


Pw.  B>. 


umI  tlio  ero*w-har  <uiught  on  thuir  Ubid  Hurfacv)!.  ii«  «hon-D  in 
Fig.  3l).  ThiH  wait  thti  onlj  treatment  the  ca»e  received,  and 
in  seven  weeks  the  result  was  ae  is  shown  in  Fig.  40.  The 
iodsor  tueth  wore  brought  back  in  <?oiitni>t  with  tltotto  of  the 
iofcrior  jaw,  niid  the  i^outmat  in  the  fonn  of  the  dentnl  arch 
is  striking:!^  shown  on  conipari^on  of  Figs.  Z\)  and  4U.  At 
the  end  of  the  period  above  stated,  a  eiinple  retaining:  plate 
vaa  introdncc^l,  renting  aguinst  tho  i>alntul  eurfacijs  of  the 
iocuora,  which  were  held  in  linn  contact  with  it  by  a  slight 
rubber  ligature.  This  retaining  plate  was  worn  a  numlier  of 
months,  after  which  it  was  abandoned,  and  the  teeth  remained 
•tationurj'  in  tlivir  newlr  acquired  position. 

A  natural  inquiry  followM  as  to  wliat  became  of  the  lower 
teeth  during  tliis  procens.  Tlie  answer  \m,  tliat  the  bicuepids 
■ad  itu>ls»  both  artirnlatcd  well  with  their  untagoniiits  before 
the  trcAtiucnc,  and  thiis  articulation  wa»  not  interfered  with 
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SO  rapi<llv  nor  Ko  extensively  bnt  tti*t  the  lowor  tc«tli  olti- 
mat<!lj-  followed  into  a  new  poiiitlon  by  mere  force  of  ocdu* 
6ion ;  and,  by  the  tinifi  (he  retaining  plate  was  aliandoned, 
both  (ii-iital  archea  ha<i  aft>uuied  a  new  and  poniiuneiit  shape. 
This  caw?  ilhistnitce  bow  gn»t  k  work  can  lie  aciv>iiiptitiiib(l 
by  very  simple  means,  Rnd  yet  this  kind  of  an  appliance 
might  not  he  of  any  benefit  in  any  other  case  except  one  ex- 
actly  like  the  above.  Hiii*  ca»o  would  naturally  be  termed 
one  of  a  "  V-eliaped  maxilla " ;  but  it  was  not  a  V-shaped 
maxilla.  I  doubt  very  much  if  the  maxilUo  were  conccmod 
at  all  In  the  disturbuuce.    I  came  to  tliu  eonolueion  before 


eommencing  treatment ;  bat,  even  if  I  )iad  not,  I  think  the 
fle<jnel  proved  tlint  it  was  a  dofonnity  entirely  independent 
of  the  niiLtillie.  and  confined  to  the  alveolar  and  dental  aivbe«. 
It  was  ft  V-fJiaped  or  trianpilar  dental  arch — an  arch  in 
which  the  nides  from  the  base  to  the  center  were  not  curved 
aa  they  dhonld  bo.  but  nearly  on  a  Btraight  line.  I  believe, 
therefore,  that  the  apicoH  of  the  roots  wore  in  the  maxille 
upon  their  uonnal  curved  line;  the  erowiu  of  the  incieors 
thrown  beyond  the  line,  and  the  nide  teetli  drawn  within  ft 
Had  it  been  otherwise,  I  do  not  believe  that  force  alone,  on 
the  center,  like  pressure  made  on  the  keystone  of  an  arch, 
would  have  prodaced  the  desired  bnlging  at  the  &idc«.     An 
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esBeotUl  e)6tn«Dt  of  the  treatment,  however,  was  the  pUte 
icron  the  roof,  which  effectnaJlj  prevented  any  tendency  for 
the  ueb  to  oollapee  whilu  the  prcfHuro  was  oxortod. 

TliB  term  '*  V-tJiuiwd  muxilla"  i»  vcrj*  likely  to  be  ma- 
applied,  and  i»  an  nnforlnnato  temi  in  any  case.  In  those 
writinfilH  where  it  baa  attracted  the  nioet  attention,  it  does  uot 
Ktiin  to  be  11  "  V  "-(ihaitcd  muxillu  wliich  wiu  under  dijscue- 
ftion,  bnt  rather  u  »n(ldIuHphii{>«.>d  piihitine  arch — unc  in  which 
the  fJdes  of  the  dentxl  arch  presented  an  appearance  of  hav- 
ing been  pinclied  together,  and  in  which  the  triangular  form 
of  the  V  was  not  applicable  to  either  the  dental  arch,  the 
[ndatino  arcli,  or  tlic  niaxills.  This  critieiHiu  is  made  hccaoEO 
tlie  caao  under  diflcuflxion  would  be  chi««cd  by  many  ondcr 
that  general  term,  and  its  origin  most  likely  referable  to  the 
same  cause. 

A«  to  it«  cause.,  I  have  no  knowledge  sufficient  to  prove 
ita  hereditary  diarncter,  I  do  not  belic^'c  it  to  have  been  tho 
resole  of  "  thiiinb^ucking "  nor  ''fniitlen  sucking"  of  any 
kind.  It  was  not  associated  witJi  "cnhugod  fon«iU,"  nor  did 
the  patient  habitually  keep  the  montli  open  for  breathing, 
and  thus  (aft  it  has  been  claimed)  have  the  &ideci  of  the  arch 
unduly  preesed  upon. 

TAr.  Toi»i«  luts  adx'anred  the  latter  hypotheein  for  ttiniilar 
cases,  but  it  (Inu  tiot  offer  to  my  mind  a  sufficient  expluna- 
tion,  as  I  should  rc^;mrd  the  retracting  power  of  the  orbiou- 
hirifl,  and  all  the  other  mnscleB  meiging  in  it,  as  equal  in  their 
inflnonco  over  tho  positions  of  the  teeth  to  those  nniedee 
acting  more  po«teriorly.  With  a  contracting  muscular  ]>ower 
dLitributed  all  around  the  cinm inference  of  the  dental  arch, 
I  can  not  see  how,  ae  the  restiltof  that  power,  the  arch  should 
tfnlc  in  at  its  eidee  and  bulge  forward. 


The  foUnwtng  t-OiW  pn.b^-nts  :in  appearance  similar  to  tho 
fltw  jtui  dcKcriU'd,  but  whii.-h,  if  it  had  Ix^-cn  In-aled  by  tho 
nine  mcana  only,  wonld  hare  ended  in  failure.    The  patient 
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was  a  ir^ung  Udy  about  seventeen  years  of  age.  Fig.  41 
ebonrs  tlio  profile  view  of  both  jaws,  witli  tlie  teetli  in  oon- 
tiKit  and  tbo  adviinced  position  of  tUe  superior  inctwnB,  b 


rio.  41. 


gether  with  tlic  articiilntioii  of  tlie  bi«i]«j)i<]«  and  niolan" 
within  thoste  of  tbe  lower  jaw.    Fig.  42  exliibits  the  poiutwl 
character  of  tlio  dental  aioh,  and  the  irregularity  in  the  po«i> 
tioD  of  the  teeth  along  the  line.    This  twi«ted,  piuched,  and 


ria.  u. 


tjpped-ap  condition  of  tlie  incisors,  but  vHpocially  tlic  ocn* 
tnls,  gave  a  peculiar  osprceeion  to  thi:  upper  lip,  dietorting 
tbc  facial  protile,  aud  destroying  the  syniiuctTy  of  what 
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othertrisQ  a  more  tlian  iiEnally  intelligent  and  comely 

A  oonaparison  of  Fig.  42  u-ith  Fi^.  39  will  bo  uoceasar; 
to  a  full  nnijer«tan<liii)r  of  tlic  ditTcnent  trcattnent  dcmnndcd. 
In  the  fnniier  caae  tLu  line  from  the  prnxiiuaJ  edges  of  the 

I  central  inclsorv  to  tho  poetvrior  tcetli  on  <ncb  Bide  ts  nearly 
Itnlgbt;  tlte  vnrintion  from  k  «trai^ht  line  in  a  slight  but 
R^nlar  curve  oatword.    The  leoth  Htand  nearly  in  vontact 
with  each  other;  so  nearly,  that  within  a  veiy  few  days  after 
pnwsora  iraa  aytyikd  tbejr  all  met.     Tho  bearing  of  the  t«eth 
npoQ  e«eh  othvr  vnm  then  practically  Uic  8»iiiu  ob  would  bo 
that  of  the  separate  atonea  forming  an  arch,  and  any  ohangQ 
of  shape  in  the  arcli,  as  tho  rvsult  of  pretwore  upon  one  point, 
luiut  be  in  an  outward  direction. 
K       A.  rvicmnevi  now  to  Fig.  43  will  diacloeo  tho  ditFcronco. 
^LaU  uf  the  teetb  anterior  to  the  molara  are  m>  related  to  each 
HiDthar  that  preeenre  on  one  point  would  caaee  the  arch  to  col- 
Blftpso;    Eren  if  a  plate  had  bridged  tlio  palate  and  come  in 
Bootact  with  the  teetli  at  tlie  side*,  ao  oa  to  prevent  a  collupso, 
no  force  upon  the  center  ao  they  now  stand  would  have  car- 
ried thofiO  tO(;tb  outward.    A  tixturo  operating  like  the  T  on 
page  97  would  not  have  affected  tlto  bieaupida  and  mobrs, 
but  would  linve  drawn  the  middle  iDdsors  toward  the  center 

tin  the  t«me  twisted  condition,  and  would  have  moved  tJio 
lateniU  and  canines  imignlarly  apart.  The  widening  of  the 
treh,  l)ii.-n.-fore,  wliicb  ia  uf  primary  importance,  must  be 
effected  by  other  means. 
Tho  correction  of  tho  dcfomiity  nctcssitated  three  sepa- 
rate stages  and  three  diittin<n  operations,  as  fuUown  :  Fir«t,  the 
widening  of  the  arch ;  second,  the  twiating  of  the  contra!  in- 
ciaoiv  ;  and.  ihinl,  the  reduction  of  tlie  V  to  a  proiwr  curve. 
Tho  widi-niiig  was  produced  by  a  jack^crcw,  that  moet 
cAietive  of  all  known  agencies  wbcruvcr  it  is  appli<»l>Ie. 
Its  mode  of  adjtistment  is  very  fairly  ethown  in  Fig.  49.  A 
plato  of  Tokftnito  waa  made  as  there  nipi-it^cntvd,  so  tliin  and 
ttlnatie  along  tlie  center  that  it  would  etraighteu  under  mod- 
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:  {oTM,  sad  m  Miff  vbae  it  cnae  in  coauct  with  die 
teeth  tlut  it  voold  not  neld.     The  aotuliineiit  of  tlio  jwk- 
■ow  ii  imde  sfter  dw  nlcuite  plate  is  Gnifdied,  and  u 
rmdnT-  UBOtnplnhed  bjr  onefBDj  catting  »  IHtle  mortin  to 
the  pUte  «i  ooD  tide,  uid  tlloviog  tli«  point  of  tbo  seiow  to 
nai  in  ft  pit  oo  the  opposiie  ei'ie.    Care  tnnst  he  exerdted 
tlut  the  inortiM  be  so  nieely  cut  u  to  pnrent  that  end  of  thi 
•eraw  from  twirtiiig,  and  alao  that  oeitliBr  uf  the  holes  ymtn 
thioag^  tiie  plato.    The  power  ni  the  ocrew  nxky  bo  (UftritHj 
ated  ad  iSntttm  to  different  points,  and  in  a  greater  or  lea  j 
degree,  according  (o  its  loestioo  in  the  plate.    In  the  present 
fautasee  It  was  deairaUe  to  nMve  the  molar  teeth  Imt  eliglitl^, 
the  fitit  tneo^ds  eonsiderahlT,  and  the  aeoond  hicaspidi  on 
■  line  with  the  others.     The  ecrew  was  placed  afrumt  tW  | 
first  biciMpidf,  or  rather  againat  the  gam  above  thebicu&pids; 
tltc  pniiri[>ul  object  of  »o  plactng  it  was  to  give  a«  muoh  fiea- 
dom  to  the  tongue  as  convenient.    It  was  applied  on  the  19th 
of  Ajiril,  and  the  screw  tiimcJ  until  a  firm  pressure  wna  fclL  i 
£%lit  turns  of  the  screw  wenj  injulo  daily  or  oftener,  by  thai 
patient  ])on^i1f,  for  a  period  of  twelro  d»y»,  when  it  waaj 
foaod  tlkat  the  first  liit^ipids  on  each  nido  had  caeh  moved 
more  tlum  tialf  their  diameters,  and  that  all  tlie  teeth  on  both 
aides  were  articulating  ont^de  tboir  ooirasponditig  ones  of 
the  lower  jaw. .  T)ii)«  tiicrvMC  of  width  is  very  well  ahowu 
in  Fig.  43,  although  the  mlcanite  ptat«,  as  here  dcMrihod, , 
came  in  ouDtact  ooly  with  the  blcoRpids  and  inolarsi,  and  tha| 
jaek-ecrcw  rjpiTalud  rlinx-tly  iip<^>ii  ihoee  tocth.     Xcverthdc 
tlio  nix  front  teeth  were  affected  by  tlie  nioveniont,  and 
canines  were  wider  apart  as  tlie  resnit  of  tlie  trcatmeot 
Tliis  was  owing  nndoubtedly  to  the  position  of  the 
being  80  high  u)H>n  tlie  plate  tlutt  the  eurrouuding  pr 
as  well  an  the  teelh,  were  involved  in  the  movement.    Duric 
this  period  the  plato  and  screw  were  worn  night  and  ciay.  bol 
were  removed  daily  for  cleansing.     There  was  rery  Utt 
iOTOneMi — none  to  cauM!  complaint  by  the  patient,  and  Dt 
enough  to  seriously  interfere  with  inasticatlon. 
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On  the  SJ  day  of  May,  tliirtwn  dayB  after  its  adjust- 

Inent,  t)iu  te«tli  iit  thi'  eidca  buiiig  iu  Uio  potutioii  det>ti%d, 

|the  wrew  wae  removed  and  tli«  second  stage  of  the  tn-atment 

I  eomraonccd,  which  waa  tlio  twisting  at  the  central  inci- 

I  and  dtsengtging  them  from  the  lock  and  orerlap  of  tlto 

Rtenld.    TbJA  apparently  trifliug  operation  is  often  one  of 

most  difBcalt  to  acouinplUli.     An  idnioM  infiiiitfi  variety 

<rf  iDHtliodf  liiive  been  reeorled  to  with  more  or  los»  eticcc««, 

and  the  name  motliod  often  in  what  seemed  the  same  preseii- 

UtitiOt  but  with  «  very  different  result.    In  this  instance  a 


^Tokwute  plate  was  njquired  to  retain  the  teeth  in  their  sproad 

Beondition,  and  ita  preacnce  was  made  available  for  attacli* 

wentu  for  flnnUc  lifiatnree.     The  plate  was  adapted  to  the 

iatoi  Burfaoee  of  all  the  teeth,  a«  seen  in  I'ig.  43.    A  Itltlc 

ook  or  catch  of  gold  wire  was  inserted  opposite  the  canine 

and  a  little  staple  or  h^op  of  the  same  wire  at  the  spei 

the  pUte  between  the  centt^     FrevioiLs  to  insertion  and 

ptation,  a  ring  of  rubber  cut  from  tubing  was  canght  over 

>nc  bmik.  ptmed  through  the  loop  at  the  apex,  and  caught  on 

the  other  hook.    Tlie  plate  was  then  introduced  into  the 

until,  and  tlte  elastic  strap  dmwn  over  each  lateral  indsor, 
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a£  euen  tii  tlio  ciigrariiig.  A  litUu  roRcclioD  will  nxogDiix 
tli«  ptiiloi»opby  of  it«  uction.  Tlio  tendency  of  tbo  oLutic 
ligature  to  contract  to  a  straiglit  line  opente^  only  on  tb« 
inverted  corners  of  the  centrals.  liB  action  woul<l  be  equally 
npon  tbe  laterals,  were  it  not  that  tliey  aro  in  eontect  with 
the  plato  and  uun  not  be  <]iR])liicc<l.  The  real  and  oulj'  w- 
tion,  thuroforc,  i»  bi;lween  tlie  outer  Mirface  of  the  Intend 
and  tlic  gold  loop  at  the  ape\.  The  tendency  of  the  rubber 
to  Atraijfhten  between  these  two  points  twists  and  throws  out 
the  inverted  edge  of  the  uintmU.  It  accoraplidied  the  do- 
sired  work,  bnt  very  slowly  at  compared  with  the  preceding 
morcuiont ;  for  it  was  not  until  the  24th  of  June,  a  period  of 
more  than  »even  weeka,  tliat  tbe  third  and  la«t  etagi^  was  en- 
tered upon. 

In  piiAsing,  let  mo  remark  that  there  was  no  effort  made 
in  this  ca«!  to  produce  a  given  result  in  the  shortest  poesible 
time  couHi^tcnt  with  »fcty.  A  great  work  had  already  been 
accompliiihed  in  a  limited  time  in  the  widening  of  the  al%'o- 
olar  arch.  That  condition  was  being  siu^tained  by  tlie  plate, 
and  becoming  settled  and  firm.  It  was  better,  wlien  the 
time  wait  not  limited^  to  take  tlio  next  etcp  in  conjunction 
with  that  retaining  plate,  and  by  a  slower  process,  than  to 
adopt  a  much  more  rapid  one,  which  would  involve  a  nioru 
coniplex  appliance  und  more  constant  attention  on  the  part 
of  the  operator. 

The  form  of  tlie  arch  when  the  third  stage  of  treatniODt 
was  entered  upon  was  much  tlie  same  aa  that  Hhown  in  Fig. 
Sd ;  that  is,  a  V-abaped  arch  with  the  t«eth  r^ularly  pUoi»d 
along  the  line,  each  aide  tbo  middle ;  and  the  reduction  of 
this  V-eliape  to  a  proper  curve  was  brought  about  by  the 
same  kind  of  an  appliance.  The  third  pUt«  answered  tbo 
same  purpose  as  the  second  in  retaining  the  Aide  teeth  in 
their  widened  position,  and  differed  from  the  second  in  liear- 
ing  BO  npon  tlio  central  indaOTS  as  to  prevent  their  returning 
to  their  former  twisted  podtfon,  and  in  having  attached  lo 
it  catchcc,  tig&tnre,  and  T,  precisely  tlie  eame  as  aliowu  iu 
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Fig.  39.  There  »,  however,  this  difference  to  be  borne  in 
mind  :  Wlicti  it  was  applit.'d,  tho  vnlcauite  plate  came  in  con- 
tact wiUi  the  liDgnal  surfincc«  of  titu  front  tec-tli,  and  was  cut 
away  from  time  to  time  aa  the  teeth  were  brought  iit  coiitnct 
with  it  This  course  was  adopted  for  two  reanoRS :  Finit, 
the  fonner  condition  of  the  front  teeth  being  twisted,  there 
wait  dsuger,  if  left  too  free,  of  returzuug  to  that  position,  and 
tliiis  doitroying  tlie  Uteral  ])rct«ure  upon  the  adjoining  tc-cth ; 
and,  oecond,  the  snuimer  vacation  came  on,  and  the  patieat 
eould  be  Beldom  seen.    For  this  last  reason  the  reduction 


progreoAed  stowljr,  and  thia  Jixture  was  nsed  for  five  months, 
icectniplishing  the  double  pnrpose  of  carrying  back  the  teeth 
agalntt  the  plate,  and  retainiug  them  there  until  the  plate 
wa»  Htill  further  cut  mvray. 

The  desired  curve  being  attained,  the  final  retaining 
pisle,  M  eccn  in  Fig.  44,  wa^i  snhptitnted.  Other  forniB  of  a 
rotuoilig  plate  would  have  eecured  the  »nie  rtr^nltjs,  but  this 
one  was  adopted  IweauM!  of  its  simplicity  ag  well  na  effective- 
OOM.  It  was  a  dimple  plato  of  vutnanito  with  a  ttnull  gold 
wire  imbedded  in  it,  and  psseing  tn  the  onteido  of  the  ux 
front  teeth,  tliruugh  a  small  gap  between  the  ctujM  of  the 
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canine  and  bicuepid  on  each  aide.  If  the  articulation  of  the 
tculli  of  both  jawK  had  boun  nuch,  ou  occln&ion,  aa  to  shut  ui> 
\]m  git|>,  tlicu  thiit  kind  of  n  retniuing  pUto  could  not  hat's 
been  used. 

There  were  many  poiitta  in  oonnectJon  with  the  above- 
(toceribed  coee,  of  the  utmost  interest  to  those  engaged  in 
treating  im^gulariliM.  Tliey  involve  the  origin  of  the  de- 
tonuity  and  tlie  (Biil}telic  rcittilt«  obtained  by  the  trcatucnt. 
I  believe  now  that  it  would  hare  been  better  to  extract 
one  tooth  from  each  aide  of  the  mouth;  but  tliese  mattcra 
are  refcmid  to  elecwhcpo. 


The  following  cua  is  introduced  in  connection  with  the 
one  last  dettcribed,  becatue  it  involvee  puintit  of  iina«ual  in- 
terest; including  the  origin  of  the  defonnicy,  difEerence  in 
tJie  afljKiPt,  and  <liffei'ence  in  the  method  of  correction.  The 
patient  was  an  elder  sister  of  the  preceding.  The  poiubs  of 
similarity  in  the  two  cases  were,  tliat  tlic  incieor  toct3i  pro- 
jected and  tlie  ])alatine  arch  wa^  narrow ;  but  the  ehape  of 
tJie  dental  or  alveolar  arch  was  eutirclv  diflercut, 

Tm.  4A. 


Fig.  45  diows  the  profile  view— tJic  incisow  tippe<I  up 
and  projecting,  one  central  lapfwng  over  the  other,  and  all 
the  tcctli  bitck  of  the  catiinoe  articulating  inside  the  coiro* 
epondiiig  lower  onca.    Fig  40,  when  comparod  with  Fig.  43, 
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above  bow  tlie  arch  differed  in  fonn  from  that  of  the  yonager 
aater.  The  effect  upon  the  facial  exprosBiun  was  as  unlUce  as 
WM  the  form  of  iliu  jaws.  Iii  Llic  ywiiifi^cr  »iKlvr  the  upper  lip 
wu  [rineticd,  luid  ])ti«lit:(l  forward  in  tlie  ceotcr ;  in  the  pre«eut 
caae.  of  the  elder,  the  wliole  breadth  of  the  upper  lip  waa  ad- 
vanced nod  dmdedly  ctirled  tip,  the  teeth  being  nearly  always 
expONud.  Evidently  the  tintt  a^thbtic  consideration  waa  tlie 
reduction  of  this  prominent  dental  arcli;  and,  as  the  teeth 
were  all  in  close  contact,  this  could  uiily  be  dune  by  the  ro- 
moral  uf  eome  of  tbe  teuth,  or  by  ex]tandi»g  the  palatine 


m.  w. 


^ 


arcb.     Pmctiradly,  tlion,  the  widening  at  the  «idca  became 
tbe  first  step  in  the  process  of  correction. 

A  vulcanite  plate  and  a  jack-screw,  ancli  ag  described  on 
[lagc  lit3.  and  bore  ehown  in  Fig.  id,  was  introdnced.  It  dif- 
fered from  the  aforv-mcntioned  one  in  sonic  re«tpe.ct«,  a^  fol- 
lows: The  oecoiid  molan  were  so  wide  apart  alrwidy  that  it 
waa  dwimhle  to  aroid  apreading  them.  The  vulcanite  plate 
tberefonj  claaped  and  embraced  thorn.  The  pressure  of  tbo 
jack-wrcw  n-as  desired  equally  againitt  the  two  bicuspEda  and 
the  first  molar  on  cai-h  side ;  it  was  tliereforo  placed  inidwaj, 
i.  c,  above  and  against  the  etMy>nd  bicnspid ;  and  to  avoid 
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tho  second  molar  being  inflacnoed  Uy  it,  tlie  plnte  was  aawod 
down  with  a  watch-qiring  saw  nearly  to  tbc  middle  jtirt  be- 
hind the  first  molar,  us  eevii  in  the  i^nfrnviiig.  Tliix  fixlun^^ 
was  adJDsto*!  «n  the  28lh  of  FeJiruary  mid  worn  for  thirty 
dA^it,  the  Rcrcw  being  tightened  from  day  to  day  by  the  pa- 
tient ;  but  fhe  prcHented  liereelf  at  the  office  frequently  for 
inapectioD- 


During  this  proetes  it  Fieeaine  evidi<nt  that  tlie  eontina- 
anco  of  this  uxptuiHion  would  crvato  a  defonnity  of  more  im- 
portance than  the  first  one.  The  movement  of  the  side  teeth 
developed  the  fact  untjuestionably  that  the  apices  of  tlieir 
root«  were  haeed  upon  a  maxilla  to  narrow  tliat  tho  fnrthor 
widening  of  tlio  areh  wonld  have  presented  tlte  palatine  aur- 
:foce  of  the  upper  tcctli  to  tho  grinding  snrfaoe  of  the  lower 
onen.  The  divergence  of  the  crowns  was  ench  that  Itad  the 
expansion  been  continncd  tmtj'l  tlio  prominence  in  front 
could  be  reduced,  it  wouM  have  broken  up  the  articulation 
of  the  teeth,  thrown  tho  jawH  wider  apart,  and  increaaed 
the  gap  between  the  upper  and  lower  incieoTB.  The  width 
already  gaine<l  was  equal  to  more  than  half  the  diameter 
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of  Um)  toctb  operated  upon ;  but,  w  it  woa  fir  from  noffi- 
dent  tu  Mitvr  the  front  tgelli  to  come  back,  tbera  was  but 
one  alterrmtive,  nameljr,  the  uxtraclion  of  »  tootli  on  (jocli 
side. 

As  ibo  patiotit  lud  readied  niftturity,  niul  tlic  toctb  were 
all  e(|uiklly  wunti,  the  remove  of  the  firHt  biciiepiil  vaa  de- 
cided npon  as  siiuplifying  materially  the  Btibeequcnt  elops. 
1  )a  the  3(1  of  April  tlu'Kt;  teutb  were  cxtmctcd  and  u  new 
regulating  platv  luljii-^tod,  wliidi  ia  tliowti  in  Fig.  47.  This 
appliance  is  not  unlike  the  retaining  plate  made  for  the 
ttister,  and  described  on  page  105.  Its  object  being  the  re- 
duction of  the  six  front  teotb,  it  effected  tlut  result  as  fol- 
low*: 

The  plat«  was  accurately  adjusted  to  fit  and  catch  he- 
tveen  tlio  bicuspids  an<l  molars.  The  gold  wire  in  front 
was  elastic  and  springy.  It  was  bent  so  as  to  impinge  upon 
the  indtnrv,  then  canght  in  front  of  them,  pullud  bnvk,  and 
epmng  into  iu  plnco.  As  fast  as  tJic  reduction  was  accom- 
pliibed,  tlie  nnre  was  bent  at  the  HidcR  where  tlte  teeth  had 
been  extracted  and  also  contracted.  So  far  as  any  rariety  of 
fixtnro  was  concvmod,  this,  in  fact,  comp1utL-d  the  trpatmtnt. 
This  suno  appliance,  or  one  like  it  to  all  intenle  and  pur 
poic*,  became  the  retaining  plate,  which  was  worn  from  one 
to  twoycoty. 

Fij;.  -tK  nhows  the  form  of  the  aroh  at  the  conohision.  It 
was  ronnded  very  symraetrically,  and  the  space  fnmierly  occu- 
pied by  tlio  firet  bicuspids  wasnearly  closed  np.  The  third  ino- 
lan  made  their  appvurance.  The  articulation  n-ilh  thv  lower 
teeth  is  good,  and  not  likely  to  break  up  the  prt'i««iit  arrange- 
ment. 

Wliile  it  was,  withont  donbt,  qtiif^  pon-iiWe  to  have 
to  enlarged  the  arch  as  to  admit  the  fidl  nnml»er  of  teeth 
Into  a  symmetrical  lino,  I  am  fully  eatii-iiod  that  it  would 
ftave  orcMted  a  dcforrnitr  equal  to   the  ODO  I  was  rodne- 

tog. 

One  point  in  this  ca«c  of  considerable  importance  was  the 
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apparent  want  of  corrci!i(>ondcnco  in  the  size  of  the  euperior 
and  inferior  maxillie.  It  will  Iw  horaa  iii  mind  that  any  At- 
tempt to  wi<Iuu  the  palatine  arch  gufiicient  fur  tJie  ciups  of 
thu  upiH^r  teeth  tu  nrtictUate  naturally  outside  tlie  cnops  oi 
the  lower  onee  would  have  ended  iu  failore.  From  thid  it 
may  be  inferred  that  tlio  8U]»crior  niaxilla  was  too  narrow 
and  thu  iiifvrior  tuo  wide  for  eucli  a  correspondence ;  but  a 
careful  ob»cr\-aliuii  of  the  external  featun«  did  not  diadoso 


any  di»(*rfpunfy.  Had  it  been  in  reality  a  deformity  of  Ute 
jawboitoit,  thurc  would  have  been  a  want  of  symmetry  in  the 
face;  hut  the  faee  w«h  regular  in  its  outline,  with  no  ovi- 
denoo  of  pinching  across  llio  middle,  nor  of  undue  widtJi  at 
its  base.  The  want  of  correepondonce  waa  therefore  due  en- 
tirely to  the  dental  development.  The  dental  arch  of  the 
lower  jaw  woa  of  tmusnal  width,  and  tliiB  whb  owing,  in  all 
probability,  partly  to  the  malooclusion  of  tbo  npjH'r  teeth, 
and  partly  to  causea  to  he  mentiouod  hcreaflor.  The  false 
articulation  in  this  ca*o  operated  not  only  on  the  upper  ones, 
«>  a«  to  narrow  the  arch,  biit  also  in  a  r««verse  dirwrtion  on 
the  lower  arch,  to  widen  it.    There  i»  no  doubt  hut  Uiat  a 
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tnu)  artlciilntion  of  tiollt  jaws  eonld  linve  been  attained  liy 
lurrowin};  iho  lower  dental  Krch,  bat  tliis  was  not  altogether 
feasible,  nur  did  tbe  surrouiuling  circuiuetanoM  justify  iin  at- 
tempt. 

An  inquiry  into  tbe  origin  of  the  irrogiilar  dental  devel- 
opment of  tlieAO  eisterB  cunviiicve  mu  that  the  jtriMuiry  dis- 
poatiou,  BO  for  as  they  wcro  oonccrncd,  wnt  hcmditary.  I 
raw  no  evidonou  of  tliii*,  however,  in  either  of  the  parent*, 
whoM  tvi'tlt  w<!re  well  developed  and  r^^Iar,  and  had  no 
wupicion  of  tlie  inherited  chaructur  until  aftur  tlie  regtUation 
was  accon)pUiibv<l,  whi-u  1  met  u  KiHtur  of  the  mother,  and 
was  iuipa-BMMl  not  only  with  a  stron^r  general  likeiieae  to  her 
nieocs,  but  with  a  dental  irregularity  of  the  Kune  general 
rhuractvr,  vh.,  narrow  upper  jaw  and  protruding  incisora; 
in  fact,  the  expression  of  tbe  mouth  was  identical  with  that 
of  one  of  tJie  young  ladies  huforo  treatment.  But  this  dis- 
covcry  did  not  aeconnt  for  tbe  tuarkud  diffet-eneos  in  tlio 
denul  armngemeiit  of  the  cinteri. 

A  further  inquiry-  revealed  the  fact  that  the  cider  eisler 
(Pigs.  45, 46)  yrui  an  iminodei-ste  thnmWuf^ker  dnring  all  tlie 
earhtT  yt*n  of  bcr  life ;  in  fact,  according  to  her  own  atate- 
tncat,  continuing  the  pmetio;  until  after  kIic  n-as  tcu  years  of 
age;  while  ihe  yonnger  one  had  never  coutractL-d  such  a 
habit.  AVilh  this  knowledge  the  eolntioD  of  the  problem 
waa  not  ditBcuU.  A  tendency  to  a  contraction  across  the 
palatine  arch  vrofi  herodilary;  tbv  protrutiou  of  the  incisora 
Was  ibe  tesolt  of  that  contraction,  nnd  nUo  hcroditniy.  Tlio 
yoaiigcr  sister  had  preserved  that  inherited  character,  modi- 
fied only  by  neeideiilnl  eircumstaneeK,  during  the  eruption 
and  growth  of  tlie  teeth.  Bnt  tJie  thumb-bucking  habit  of 
the  elder  sister  had  ehangeil  entirely  the  inherited  form. 
Tlio  conatant  pn-Mince  of  the  tliiimh  had  retained  the  ad- 
Tonecl  pixiitioD  of  tb«  centrals,  and  had  also  brought  for- 
wud  and  rounded  out  all  the  eix  fmnt  teeth,  while  at  the 
Mine  tlmu  this  intluenco  npon  tlie  lower  jaw  would  have 
boea  Ukoly  to  force  back  the  front  teeth  and  expand  the 
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sides.  It  vras  tliuH,  in  uU  probAbilit}-,  both  tlio  nialoccloMon 
Mid  Uic  thumb«iK-king  w3iicli  produced  tlic  iiiiui>unl  widtli  of 
tliu  inferior  dciitul  arch. 

It  lias  been  flKic-i-tvd  hy  Home  oli»cr%'cr«  tliat  tlicM}  narrow 
denial  arclics  are  the  reeiilt  of  enlar^d  tonsilti,  conipelliiig  n 
constantly  opened  mouth  for  respiration ;  bnt  in  neither  of 
thora  ceseo  was  there  any  onlur^uieut  of  the  tonsils,  nor  an; 
tinusual  tendency  to  keeping  the  mouth  open. 

It  bail  liho  Iteeii  maintained  that  the^  «atiic  V-)Jiaped 
or  pinched  areliee  are  aseociated  with  abnomiftll;  high  pala- 
tine vaolts,  and  that  the  same  chftnicteristica  are  pecnlior  to 
congenital  idtotti ;  bat  there  !«  not  thu  Icitet  evidence  of  a 
inentnl  development  below  the  average  in  eitlier  of  tliu  cases 
ondcr  eonaideration,  but  rather  t]ie  contruy — an  intelligcnoo 
uid  refinement  belonging  only  to  the  higher  chi£8c«  of  so- 
ciety. 

Nor  hare  I  ever  seen  any  evidence  that  tliia  chtAs  of  eaeea 
have  a  congenital  origin  in  any  other  sense  than  the  iuherited 
tendenoy.  There  is  certainly  no  evidence  of  Mich  deformity 
prior  to  the  cmption  of  the  second  set.  I  have  examined  a 
large  number  of  cliildren  in  looking  for  a  pinched  or  coq- 
trncted  dcnttd  arch,  ntid,  unless  SK^ociated  with  nomc  other 
deformity,  have  never  seen  one.  I  have  no  reason,  thrro- 
fore,  for  believing  that  any  considerable  percentage  of  tlicAe 
casffi  which  come  to  notice  Inter  in  life  Imvu  a  congenitul  ori- 
gin. I  wiiA  coiifinnod  in  tliis  view  by  an  exnminatiou  into 
the  condition  of  two  yonnger  brothers  of  tJie  two  sistera 
whose  caecs  we  liave  been  considering. 

Fig.  49  shows  the  upper  jaw  uf  the  cklor  of  Uie  brothers, 
then  dcvcn  years  of  age.  Roth  deciduous  molars  on  the  left 
nde  remained ;  on  the  right  nde  one  had  1>een  removed,  aud 
the  first  bicuspid  was  emerging  from  the  gum ;  the  eecoitd 
deciduous  molar  rcmainin].  The  incisore,  as  seen  in  the  oast, 
were  ])ermanent,  and  tlie  oaninefl  were  developing  normally, 
one  of  them  l»eing  through  the  gum,  and  the  other  nearly  w>. 
The  reader  will  observe  that  the  incisore  tiad  tdrendy  asanted 
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thu  V-«luipe  wliidi  cli«netcrizod  tlioee  of  the  eleten  1  They 
were  half  on  inch  in  advance  of  Uie  incUore  of  tlie  lower 
jaw.  Afi  will  be  Been,  there  is  no  want  'of  space  shown  a» 
■n  cxpUnatioti  of  their  prominence  \  there  is  room  enoug^i  in 
tbe  uvti  for  all  the  tveth  thiit  iiro  tboro  or  arc  coming ;  iiuvei^ 
tbeleas,  the  arch  ia  abnormally  8ha]>c<},  mid  will  require  sooner 
or  later  appliaiioefi  for  ita  rednction.  The  tad  haa  never  con- 
tnOed  ttio  thumb-fiuckin^  habit,  and  his  mental  and  phr-iical 
dovelopniont  are  good.  If  the  assumption  were  comwt  in  re- 
gard to  the  inherited  origin  of  the  deformity  in  the  two  elder 


listen,  we  need  look  no  further  for  the  cause  of  a  like  ar- 
nmgdmeni  in  the  teeth  of  the  brother.  Reduction  wmild 
aLio  lead  oh  to  expect  such  a  development  in  other  members 
of  the  nmie  fumtly.  on  arriving  nt  the  proper  age.  But  an 
eDuninadun  of  the  month  of  another  fiioter,  now  about  four- 
teen years  ot  Of^  shows  a  perfectly  re^lar  and  synunctrical 
dental  arpk  A  younger  boy  of  about  six  yean  allows  only 
the  deoidaoufi  teetli  and  pcnmiiicnt  tnolara  of  that  a^,  and 
all  regularly  developed,  with  no  .lymptoms  of  a  tendency  to 
a  eontnction  of  the  arch  to  a  V-ehape. 

Frr>tn  these  observations,  as  well  as  others,  I  come  to  the 
cosdofiion  that  an  irregular  dental  development  can  not  bo 
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prognoaticated,  even  witll  h  strong  licreditary  tondoncy,  nnd 
particulurly  tiinl  fonn  which  nssiimef)  the  V-«.hai>e.  NciUier 
IB  thie  iilmpc  nny  evidence  of  idiocy  or  of  nnj  tendency  to 
idiocy  in  that  individual. 

In  tliifl  connection  I  am  imprcsGcd  with  th<!  iint«UBbI« 
fcround  taken  by  Dr.  Burkvr  at  a  meeting  of  the  Ahinini  of 
the  Pennsylvania  College  of  Dental  Surigerj-,  m  reported  in 
tlie  *'  Dtfiilal  Oosnins  "  for  May,  1ST4 :  "  Dr.  Barker  brought 
before  the  a.'«^M>ciation  a  patient  who  )iad  a  strong  heredi- 
tary tendency  to  a  Urge  projecting  superior  inajciUa,  and  ho 
eaid :  '  This  tendency  I  overcame  by  extracting  two  per- 
fectly sonnd  8is-yoar  molars.  There  would  be  no  Boch 
thing  as  irregularity  if  the  dentist  could  get  the  child  yotmg 
enough.* " 

Professor  Truman  asked, ''  Was  the  protrusion  mentioned 
an  existing  fact,  or  was  it  only  anticijiated  i " 

Dr.  Itarker  replies  that  the  tendency  was  anticipated,  and" 
Professor  Trmtian  most  justly  adds:  "  As  tLcre  was  no  irregu- 
larity to  trvat  in  tlii»  cose,  I  can  not  discover  any  jtutitlabW 
roa«on  for  tlie  removal  of  tlie  finit  permanent  molan.  In 
thtit  patient  the  articulation  of  the  anterior  t«eth  is  perfecl, 
while  the  proper  articulatioo  of  the  bicuspids  has  been  do- 
Btroycd  by  the  extraction.  Th«  masticating  rarfaeceof  these 
teeth  strike  directly  upon  each  other,  producing,  in  my  judg- 
ment, a  serious  irregularity." 

These  observations  of  Professor  Truman  on  the  resolts  of 
an  attempt  to  oorruot  n  protruding  jaw  which  had  not  yet 
developed,  together  with  the  impoitsibility  of  foretelling  what 
will  be  the  rcaultA  of  an  hereditary  tendency,  sliow  tJie  folly 
of  any  such  experitncuta.  In  the  case  of  tlie  family  referred 
to  in  this  chapter,  two  daughters  developed  narrow  arclvce 
and  protruding  jaws  through  an  hereditary  taint;  the  third 
child  was  passed  entirely ;  the  fourth  is  un(|uefltionably  fol- 
lowing abnormally ;  and  the  fifth  is  too  young  to  fonn  a  de- 
cision 08  to  the  permanent  toetli. 
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Figs.  50  and  &1  show  tbc  inodvlB  of  a  ease  I  Iinve  now 
nndor  treatment.     I'he  patient  is  of  German  liirtb,  tifteen 


Fio.  s*. 


iof  Age,  and  above  tli«  average  in  lieij^lit.  She  is  fair  of 
fsoo  nod  oomel>'  in  appearance,  and  there  is  no  external  indi- 
cation of  tlie  internal  deformity.  Tlio  natural  contgnr  of  the 
chv«kii  is  Dul  UiElurbed.     It  ts  evidently  coufinvd  to  the  alre- 
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olar  prooc«aM  and  t3ie  tectli.    I  liaro  Been  otlicr  mvmbon  of 
tli«  6uiuljr,  and  as  yet  diflcovor  uo  ugiu  of  hereditary'  traiu- 
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minion.  It  is  not  &BBodat«d  iridi  enlarged  tonats ;  tlie  ton- 
sils are  not  quite  up  to  the  avenij^  size.  In  intelligence  ebe 
is  equal  if  not  superior  to  the  avenge  of  the  class  in  society 
to  which  she  belongs. 

The  teeth,  it  will  be  ob8en-cd,are  very  irref-ularly  placed ; 
tli«  second  deoidnoita  molan  are  remaining,  utid  tbu  second 
bicniipida  have  not  enipted  in  the  upper  jaw.  I  think  the 
palatine  arch  is  the  narrowest  that  I  ever  eaw  in  an  adnlt,  not 
oUierwise  dcforniod.  The  width  between  tlie  remaining  de- 
ciduous nioUnt  acro6(>  the  arch  is  exactly  one  half  inch,  while 
ill  length  the  jiiw  would  indicate  a  sine  above  the  avcmgo. 
The  lower  jaw  articulates  with  the  npjter,  but  in  Mieh  a  way 
ae  to  leave  more  room  fur  the  ton^e  below  than  above. 

I  propose  to  wideu  these  jaws  to  the  extent  that  harmony 
with  the  other  feuturei  demands  and  to  that  end  have  ex- 
tracted the  deciduous  molar  of  the  right  side,  and  inoortod  u 
mlcanito  plate  with  a  jackat-rcw  reaching  from  Bide  to  Bide, 
OA  iUuittnitcd  in  former  ohapten^  The  progrtH«  thii»  far  has 
been  both  rapid  and  satisfactory,  bnt  no  attempt  is  being 
made  to  aocompliah  it  against  time. 


The  following  deccription  of  a  case  of  V-«haped  c<m- 
tracted  maxilla,  in  which  there  was  a  wide  iH.-paiiition  be- 
tween the  upper  and  lower  front  teetli,  was  eoiiiintinicated 
by  Mr.  CharliM  S.  Tomes,  of  London :  * 

"  Mouths  in  which  the  bitck  teuth  alone  antagonize,  and 
the  upper  aud  lower  front  teeth  fall  short  of  meeting  cme 
auother,  are  not  vvry  uncommon ;  thongh,  imisnmch  as  tliis 
deformity  is  often  regarded  as  irremediable,  or  aa  necessitat- 
ing a  course  of  treatment  eo  protracted  aa  to  be  practically 
prohibited,  this  case  may  possess  some  interest  on  account  of 
its  having  been  brought  to  a  succ<.'S)-fiiI  issue  witliin  a  vcrj 
moderate  period.  Before  the  patietit  came  under  my  care 
an  attempt  had  been  made  to  correct  the  irregularity  of  the 
upper  teuth  among  themselves  with  some  degree  of  success, 

•  "  UoDthljr  H«viuir  of  DtnUl  Sur([«ty." 
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[  learn,  from  ■  model  taken  at  tlie  onteet,  that  originally 
the  lateral  incUors  stood  within  and  the  catiiiiea  oiit&idc  tlte 
Itoe  of  th«  other  teeth.  Witli  the  viuw,  1  mippOM,  of  allow- 
ing tlio  canines  to  full  in,  the  Unt  upper  bicuspidn  knd  been 
extnwtod  on  «ach  cide — a  plan  of  treatment  which,  in  the 
long  ran,  led  to  nnfortunate  results ;  for  although  the  caflinee 
uentoed  a  position  of  comparative  rvgularitj'  as  far  us  the 
teoth  on  I'itlKT  «(!e  of  tliem  were  coiieerned,  the;  did  so  at 
tlie  expense  of  sinking  in  altogether  ineide  tlie  arch  of  the 
lower  teeth. 

"  When  Dr«t  seen  by  mc  the  churnotcrietice  of  tlie  mouth 
were  a«  follows :  The  upper  jaw  presented  the  ordinary  form 
of  a  V'«haped  maxilla,  tlie  t-entral  inciflors  meeting  one  an- 
other at  an  angltt,  tbcir  iu«iial  udgiw  being  gn,'«tly  everted 
aod  ovorlapping  ouc  aRotlier,aod  tlic  palate  being  cxcowively 
(loep  and  narrow.  When  the  mouth  was  elo»ed  to  tlie  ut- 
ino«l  extent  po^ilile,  a  gap  oi  -^  of  tta  inch  intervened 
between  the  edges  of  the  upper  and  lower  central  incisors, 
of  -ft  Iwtvreen  the  right  laterals  and  the  canine*,  and  of  yV 
b«twM.-n  <Lc  left  UtcralK,  white  the  left  canines  occupied  a 
poaiUon  (relatively  to  one  another)  too  irregnlar  to  admit  of 
exact  measnremcnt.  Behind  the  oauincs  tht;  tipper  ru<I  lower 
t«eth  came  lu  contact  with  one  another,  but  tln-ir  dicjiosition 
waa  vcfy  Invgular.  Thiia  the  seoond  np])er  bicui-ptd  (the 
fint  having  been  previously  removed,  as  has  been  alrendy 
mentioaed)  bit  inmde  the  contiEix>nding  lower  tuotli ;  while 
oi  all  thv  t««tb  in  tiM  upper  jaw  tlic  second  mohint  were  thu 
only  ODOi  which  preHt;rvcd  their  normal  relations  by  biting 
ootaide  the  oorreaponding  lower  teeth.  It  was  therefore 
neocssaiy  to  move  outward  tho  central  and  lateral  incisors, 
the  conineit,  and  the  second  bioiiflpid-t  on  both  ndes. 

"  The  first  tdage  in  the  treatment  was  to  expand  the  arch 
of  the  upper  teeth,  to  tliat  they  would,  had  it  been  poesibte 
to  dow  tliv  month  fully,  have  insecd  ontsido  tlio  lower  teeth. 
Tbu  fimt  upper  molurs,  lioing  excessively  carious,  and  often 
palufuL  were  extracted,  and  a  \'ulcanite  plate  was  then  in- 
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•crted,  which  forced  tlie  bicuHpida  outward  by  meana  of 
woodeo  wedgee,  while  at  the  same  time  tt  clifiongaged  tbem 
from  the  cuhi>e  of  the  lower  teeth  by  intaiig  of  guM  cap« 
fitted  over  th<;  eoo^md  iiiolan  80  om  to  prop  Uic  nioutJt  opt-n. 
It  Hhoald  be  added  that  the  removal  of  the  fint  inolara  did 
not  'enable  the  front  teeth  to.  be  approximated  any  more 
cloeel;  than  before. 


ICadtl  of  Dm  Dwnlb  b«h«*  lb*  MMnMOt  wu  MmmtDMl 


"  As  BooD  u  the  bicnspidB  hod  passed  out,  so  as  to  bite 
outside  the  lower  teeth,  this  pUte  was  abandoned  io  favor 
of  one  witlt  8  stout  gold  wire  pafeing  o&tside  the  incisoiiB, 
canines,  and  bicuBpidB,  and  being  attacht-d  to  tlie  vukanite 
plate  in  the  spn«i«  left  by  tlte  extraction  of  the  firet  tuoULTS. 
To  this  band,  wliioh  had  been  rendered  elafltic  by  luimmcr- 
ing,  the  oontral  and  lateral  incisors  and  ranines  of  both  sJdes 
were  tirnily  attached  by  i^lk  ligatures  tlic  biiiid  being  pressed 
inward  toward  the  teeth  by  the  finger  of  an  as^^taiit,  while 
each  ligature  waa  being  tied,*    The  efifect  of  this  was  to 

*  "  Wern  uiolhcr  slmtlar  raw  to  pnwont  Miu-it,  I  thoalil  tiopl  ■  modi&callon 
«[  ihli  plui,  «hoim  to  IDC  l>7  tn^  (rienil  Mr.  S.  J,  UutvliJosini.  In  plaoe  at 
utkcliin^  tbr  Vll  Ui  tYiv  bniiil  by  IlgMure  of  ullk.  v\  duttio  bkiiJ  I*  pwwd 
Iwliind  tbc  neck  of  llic  looth,  bmiight  fnrini'd  and  paiatd  roond  Ilw  p>lil  liMid. 
Ihcii  bnokwnrd  nj^n,  iimulnn  onc«  niorr  on  cither  «idi<  of  tho  Utuih  mattil  on, 
uid  the  rlnit  tli«n  nci-urvd  by  htiiiig  liookcd  out  >  unall  etuil  Da  dw  nilM^lc, 
lanwtUatclr  boliiud  thv  ii«ck  (J  tb«  tootb." 
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Trnw  the  t«*tli  nurwtrd  rapidly,  luid  tn  innke  the  front  of  the 
Arclt  nmnded  in  liie  place  of  having  the  angular  fomi  clinrao- 
teriabo  of  the  V-ehapod  jaw,  so  that  the  npper  teeth  agsiiined 
I  [Kirfertly  ni^iUr  [Kwitioii  nmoii^  thomeclvo^ 

"  Afl  «n>n  as  the  npp«r  teelh  hwi  been  druwii  outward  eo 
that  the  areh  was  wide  enoagh  to  allow  of  tlieir  passing  out- 
tide  the  lower  tooth,  prcasore  wa£  brought  to  hear  in  order 
to  etoM  the  front  part  of  tlic  utoiith  by  means  of  a  simple 
UTaogement  of  elatttic  bands.     A  circnlitr  air-vui^hioQ  was 

Wm.U. 


iftntlti  nta  f  dw  tt«  )w  mMhw.    n*  bud  puripf  «w  lb*  Upar  tlw  bwt  t> 
pketd  to*  hr  bxk  U  the  wMdMl. 

adapted  to  tho  cliin  and  eonnectcd  by  strong  jiiiwcd  of  cUietio 
with  a  doth  Iniid  paiwing  over  the  top  of  the  head ;  the 
whole  was  kept  in  phwe  by  two  p>airs  of  ribbons  which  were 
bed  at  the  back  of  tlie  head.  At  first  Boine  little  trouble  was 
experienced,  owing  to  the  ekin  of  tJio  chin  becoming  t«nder 
under  the  heiivy  prceenro ;  but  this  wan  couibatfid  by  the  nse 
of  Kpirit  lotioRH,  and  by  putting  Bliglitly  oiled  lint  between 
the  air-pad  and  the  skin.  This  apparatus  was  worn  constantly 
at  night,  and  also  during  a  cousidurublo  part  of  the  day,  tllc 
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teetli  l>L-ing  kopt  from  fulling  buc-k  iiitu  tbeir  fomicr  pCMitioru 
hy  ft  light  retaining  plate.  At  the  time  when  thin  appanUoi 
wna  first  adjured  tlie  only  teeth  which  came  into  contact 
were  the  upper  and  lower  eocoiid  molars  uid  uoond  Iitcn^- 
ptds. 

"K(H;a  few  wueks  no  very  marked  effect  was  produced 
Bave  Blight  pain  in  the  region  of  the  temporo-maxillary  artic- 
ulation ;  hut  after  that  tho  gap  between  tho  upper  and  lower 
iucijsors  dimlaifhed  uieli  woc-k  by  nn  anionnt  that  could  be 
measured,  and  at  the  expiration  of  six  months  from  the  oont- 
menceinent  of  treatment  (tlie  chutic  bandage  having  been 
worn  for  about  four  montlis),  not  only  had  tlio  gap  entirely 
clowd,  but  tho  upper  central  incisors  had  beeu  made  to  over- 
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lap  the  lower  to  the  extent  of  -^  of  an  inch,  while,  as  may  be 
eeen  in  Fig.  ^4,  the  lateralH  nnd  the  eaninea  also  ovcriap  and 
antagonize.  It  will  be  noticed  that  the  closure  h  more  pet^ 
feet  on  the  left  than  on  the  right  side,  on  which  latter  the 
gap  wuH  originally  muelj  the  widest ;  and  as  the  apparatus  h&n 
now  been  worn  more  or  leae  for  an  additional  Uirco  months 
witliont  effecting  any  further  appreciable  change,  it  is  prob- 
able that  this  will  not  bo  rectified.  Not  only  has  the  pa- 
tient's appearance  been  vcrj*  gmatly  improved  by  the  dosare 
of  t!ie  mouth,  but  the  powor  of  mnsticjttion.  which  before 
treatment  was  neeeesarily  very  imperfect,  has  been  most  lua- 
terially  iuii)rovocl. 
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"  The  iwticnt'a  age  (soventeon),  tLo  number  of  wotli  which 
had  to  be  inoTod,  and  tho  extent  of  the  deformity,  oombincd 
to  render  tiie  prospeet  of  suci^ewi  remote,  and  il  was  only  nt 
her  own  urgent  di-eire  that  I  undertook  to  treat  tho  case  at 
■11,  feeling  very  doubtful  of  ite  ultimate  iiiiiuo ;  while  the 
soceeas  which  hns  attended  the  treatment  i»  mainly  due  to 
the  indomitable  perseverance  of  the  patient  herself,  who 
fully  nndoretood  what  waa  being  attempted  at  each  particular 
tiuie,  and  furtlitred  my  endcavuiv  in  every  way. 

"  A  point  of  much  interest  which  arises  in  eongidering 
thia  oeao  is,  was  the  cloenre  of  the  front  teeth  effected  by  an 
olongation  of  the  asocnding  ramna  of  the  jaw,  or  by  the 
antagonixlDg  teeth  (i.  c.,  tiic  bicuspid  and  second  molars) 
being  depncaed,  and,  »o  to  speak,  forced  down  fiirtlicr  into 
tlieir  sockets  t  I  am  inclinetl  to  think  that  the  latter  is  the 
Ime  explanation,  for  not  only  did  these  teeth  become  tender 
dnring  the  treatment,  but  the  rapidity  with  which  the  cloenre 
was  effected  when  once  it  had  cninmenced  (each  week  ahow- 
ing  a  rery  fiensible  improvement)  almost  preclndes  the  poesi- 
bility  of  its  Iiaviug  been  due  to  olongation  of  the  rami,  which 
muM  nccetwnrily  have  been  a  alow  procc«e." 

tn  carefully  resiling  the  forgoing  description,  I  am  in 
doubt  about  there  having  been  a  deformity  of  the  maxilla. 
Mr.  Tomea  call*  it  a  "  V-«haped  ccntraottd  maxilla^'  but 
g^vea  no  evidence  that  the  maitilta  vma  in  any  way  con* 
traded.  The  dtangee  reenltlng  from  the  extraction  of  tlie 
first  npper  bicnsjttds  are  only  alveolar  changes.  If  it  were  a 
contracted  maxilla,  tho  spreading  of  tho  crowns  of  the  teeth 
at  tliat  age  wonld  have  probably  resulted  a«  in  the  ease  of 
my  Own,  dewribed  on  p.  108.  I  am  inclined  to  think  that 
tlie  contraction  was  confined  entirely  to  tho  dental  and  alve- 
olar arches,  and  ifr.  Tomee's  closing  sentence  leads  me  also 
(u  the  further  opinion  that  the  maxillm  were  not  afFccted  at 
all  by  tlie  trcatiiient. 

The  following  drawings  are  from  models  of  a  dental 
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areli  in  tlte  tnnuth  of  a  miss  thirteen  yearn  of  age.  An 
GXMniiiation  of  tlie  oa«t  taken  before  any  treatment  was  com- 
menced (sec  Fig.  i>I>)  shows  a  puinted  arch,  which  should 
not  be  coiifoimdc-d  with  tlic  protrwling  arch  of  nn  upper 
jaw,  in  whicli  the  six  front  teeth  all  stand  forward  on  • 
brood  and  flattened  cun-e.  It  haB  been  supposed  that  the 
type  shown  in  this  model  is  iho  result  of  thunil>«uekiDg,  or 
eom«  other  like  and  equally  punticioiis  Iiabit,  but  it  ie  a  iniA- 
apprchension  of  the  facts.  I  IiaTeneverseenaoifteof  thumb- 
sucking  that  produced  the  Y-sliaped  arch,  and  the  case  de* 

fte.u. 


icrlbod  on  p.  106  ebowg  nn  c;^auiple  of  undoubted  liereditary 
tendency  to  a  \'-*liapc,  but  which  the  habit  of  thiiml>^u<.'king 
obliterated,  and  instead  tliereof  the  anterior  portion  of  the 
arch  wiifi  widened  and  correspondingly  tlntteucd,  while  the 
adc^  bviug  held  by  the  artioulntiun  of  the  lower  teeth, 
remained  iinchftnged.  In  the  ])roecnt  case  tlie  defonnity  of 
the  upper  jaw  was  not  in  itself  nearly  so  pronounced  as  in 
numy  other  cases,  but  the  effect  produced  upon  the  cxtcnial 
features  was  very  marked.  In  Fig.  66  Is  i«cen  the  profile  of 
both  jaws  witli  the  articulation  of  tlie  teeth.    So  great  a  dis- 
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between  Uie  inci»or»  of  the  upper  jnr  and  the 
ioeiMn  of  the  lower  jaw  ia  the  month  of  «  child  whose 
fmlurcA  were  otherwbe  regular,  produced  an  iiioongruity 
wnounting  to  miirked  dcfuniiity.  A  Miidy  of  tlio  profile 
did  not  Kbow  that  the  upper  lip  waa  f»o  much  tn  advance  of 
a  regular  outline  as  that  the  lower  lip,  cliin,  aod  lower  jaw 
«cn>  all  receding  and  Buemingly  out  of  plaw.  Ncverthe- 
leM,  the  occlofiioD  of  the  teeth  ittiowcd  that  tliiur  grinding 
soifaeee  articulated  admirably  willi  tlieir  antagonistic  neigh- 
bora. 

The  dental  arch  of  the  lower  jaw  was  well  formed,  was 
not  contracted  at  tlie  Bidoe,  but  was  round  and  of  normal 


m.ca. 


>Dieiit.  and  En  tlu«  nwpcct  wn«  unlilte  any  lower  jaw 
remember  to  have  fieon  iwsoeiated  with  a  piuchod 
upper  arch  where  the  grinding  Hurface*  articulated  eo  aocn- 
ntvly.  In  all  casCM  which  I  have  heretofore  oljaerved  of 
a  well-dhaped  lower  arch  aMOciated  with  a  pointed  upper 
one,  the  articuUlion  was  not  good ;  the  lower  bicuepida  and 
ffiolan  articulated  outside  the  ciiflps  of  their  superior  nntago- 
niita.  I  was  pnzslod  over  this  anomalous  state  until  the 
plaster  models  were  made  (a»  rcprcfloiited  in  Fig.  5tJ),  when, 
with  a  better  opportunity  of  studying  tlic  articulation,  I  dis- 
oovered  that  the  lower  teeth  were  articulating  one  tooth  bo- 
hind  tlicir  normal  plnee  in  the  upper  jaw ;  that  ia,  the  first 
UcDipld  of  the  lower  jaw  waa  Cutting  between  the  bicus- 
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pidH  of  the  nppor  jaw,  while  in  all  cases  noniial  ocelosJon 
requires  tiiat  the  lower  bico^pidi)  Eilioiild  shut  in  advance  of 
tlieir  Gorre«ponden[i«  above.  In  the  plaster  models  I  vnB 
able  to  eee  the  perfection  of  articulation  in  tliia  state  uf 
malocclusion,  and  aleo  to  see  tli«t  the  movement  to  shut  the 
lower  jaw  farther  forward  showed  the  nppor  jaw  too  narrow 
to  receive  it.  Thus  waa  obtained  a  clear  insight  into  the 
cause  of  the  deformity. 

The  tendency  to  a  pointed  arch  was  inherited  from  the 
cliild's  father,  but  with  him  it  was  of  so  slight  «  cliaracter  as 
not  to  amount  to  a  deformity.  This  peculiarity  was  more 
marked  in  the  child,  for,  as  I  have  elsewhere  ehown,  the 
causes  which  produce  an  irregularity  in  development  will,  if 
trsnamilted,  exaggerate  Uic  peculiarity.  And  so  in  this  case 
the  V-shspe  of  the  upper  jaw  was  more  marked  in  the  child 
than  in  the  father,  but  not  sufficient  to  produce  such  a  de- 
formity of  external  feature  if  the  lower  jaw  had  persisted  in 
shutting  forniird  in  its  iiomiul  place,  and  of  coarse  ontside 
in  the  bicuspid  and  niol&r  region,  as  in  most  other  similar 
cases. 

The  remedy  evidently  lay  In  the  widening  of  the  upper 
jaw  until  the  lower  would  be  received  in  its  forward  an<l 
natnnd  place ;  and  resolved  itself,  therefore,  into  three  ele- 
ments, vix.;  widening  the  upper  arch  so  that  the  tower 
teeth  conld  not  articulate  as  they  had  been  accnstomed  to; 
secondly,  oompellinj;  a  new  artienlstion  in  an  advanced  po- 
sition (this  sction  1  have  called  in  other  places  '^ jumping 
th«hite''^)\  and,  thirdly,  flattening  the  pointed  and  project* 
ing  appearance  of  the  incisors. 

Tlie  appliance  nscd  was  of  the  amplest  poeaiMe  chanMTter, 
and  is  i<hown  in  Fig.  57.  It  was  a  thin  plate  of  vulcanite 
covering  the  roof  of  the  month,  fitting  closely  to  the  nedcB 
of  all  the  teeth  except  tlio  central  incisors,  and  6|)ning  into 
place.  Two  slots,  as  seen  in  the  engraving,  were  out  througli 
the  piste  at  a  convenient  means  of  attaching  two  rubber 
rings  cat  from  small  elastic  tubing.    A  piece  of  stout  thread 
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WW  pBMed  tlirough  bolli  niljLer  ring&;  tlie  plate  wu  intio- 
dnoed  in  the  month,  and  the  thread  dmwn  forward  between 
the  cential  inciMre  and  tied  over  a  little  croee-har  lying  hori- 
Kontidlj  ahoiit  tlic  tniddlc  of  tlie  crowns,  at  their  proximal 
edges ;  this  crof»-bAr  was  tlie  imburned  i-ud  of  ii  nialc-li-«tick, 
and  lees  than  an  eighth  of  an  inch  lon^.  The  engraving 
fthows  the  ruhher  ring*  only  under  ahont  half  teneion ;  in 
use  they  wore  dniwn  elwir  up  to  the  lingiiul  surfacos  of  the 
oentrala,  bnt  of  oonrse  the  tL-n»ion  depended  niiic-h  npon  tho 
rize  of  the  mhber  tubing  and  the  *tronptli  of  the  mbber. 
At  the  time  of  the  introdnction  of  thia  appliance  1  inserted 
thin  'Wedges  of  rubber  between  the  teeth  on  each  Hide  In  tho 
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thnw  vpiecs  between  the  canine  and  molar.  How  mttch 
these  wedges  eontribnted  to  the  correction  of  th©  dt-fonnity 
I  am  nneertain,  as  after  two  or  three  days  I  became  fearful 
that  they  might  operate  disidvantaf^nuBly,  and  removed 
tluniL  The  iolo  appliance,  then,  depended  uj>on  for  correc- 
tioD.  was  tbe  mleanite  plate,  afi  seen  in  Fig.  TiT. 

Two  weeks  from  the  same  hour  at  which  I  attached  the 
tppanttu  I  took  the  ca»t«  which  are  reprnented  in  Figs.  6S 
tad  SO.  At  the  end  of  another  week  I  introduced  the  final 
retaining  pUte,  and  pronounced  my  work  nt  an  end.  The 
uticnladon  of  Ihe  lower  teeth  in  their  newfound  places  was 
iMsriy  as  perfect  a#  in  the  former  condition,  and  in  process 
of  time  will,  by  accommodation,  become  quite  so.    It  ie  now 
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iinposHible  for  the  teeth  to  ahut  in  their  fonncr  and  abnot 
maX  places.    It  m-eiU  no  wordd  to  deticribc  tlto  chitnge  la  tit^s 
external  fculnn^;  tha  eubt  shown  in  the  eDgmriags  snF- 
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ficiontly  iri<Iicato  how  tlio  profile  vrM  cli«ng«d  within  tliree 
wculcM,  from  a  marked  deformity  to  an  equally  marked  and 
pleasing  regularity. 

To  an  oarcflccting  mind  the  results  accompUsIied  bjr  mJ 
simple  ail  appliance  may  scorn  iucomprelioneible,  bat  thejl 
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ue  tlie  to^ionl  »>qiivncc  of  tltc  application  of  wAll-knownJ 
ItWB.  The  power  here  applied  to  tii«  mcdiitti  liiiu  mtib  ofl 
tixv  «ainc  c'luinict«r  m  tlie  pludug  of  a  loa<l  of  Bitd!ci«atj 
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weight  npon  an  arch  to  cnuih  it.  As  the  areh  llattuns  in  tJio 
cotitvr  under  Uio  wc-ight,  it  must  bulge  nt  tlio  etdcs  until  the 
whole  collspNs  in  ruin.  But  before  the  duorganitaiwn  of 
our  dental  arch  arrivce,  we  apply  oar  retaining  pUte,  which 
in  this  case  was  Uke  the  reguhitiug  plate,  but  with  tlio  rings 
tu  the  front,  which  wnm  drawn  owr  coeli  central, 
^Hm^y  to  hold  tlicni  from  epringiiig  forward,  an<l  all  the 
other  teeth  were  locked  b;  them. 


On  the  19th  of  January,  1871,  the  treatment  of  the  fol- 
lowing-deecribod  case  of  irregnlarity  was  couiuiouced : 

The  patient  was  a  young  htdy  fourteen  years  of  age. 
The  occlusion  of  the  jaws  ahowed  that  the  entire  row  of 
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lower  teetli  ahni  outside  tlio  npper  ones.  This  is  fairly  rep- 
resented in  Fig,  flO.  The  external  features  showed — I.  That 
the  lower  jaw  wan  not  too  Isrgc,  being  neither  too  wide  nor 
too  long.  Tliis  dclenninatlon  wa»  easily  arrivt-d  nt  by  a 
comparison  of  the  extreme  lower  part  of  tlie  face  with  the 
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npper  part  of  tlie  face  and  liead.  2.  Ttiu  eamo  count  ' 
reasoning  sliowcd  tliut,  ri-lattvcly,  tliu  upper  al\-colar  bonk- 
aud  row  of  tcc-tii  were  (.-oiitmctcd  so  much  aa  to  pradnn 
]imit«d  ext«ni&l  derormit}*.  To  ■  camti  observer,  the  diin 
and  lower  lip  were  too  fall.  To  a  more  MCUntc  obeemr, 
tho  upper  lip,  chvi^lu,  and  noeo  wore  dcprened.  I  suggoted 
tlmi  iitiiiiediatc  attention  would  correct  what  olherwiae  w[>nU 
become  an  increasing  deformity  through  life. 

Tlic  caste  represented  in  Fig.  60  wcnj  tnkcu,  ind  the  fiot 
fixture  applied,  a»  before  stated,  January  19t]i.    Six  dsjs 
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afterward  the  incieor  tootli  of  the  upper  jaw  were  overfap- 
ping  the  lower  incisors.  On  that  same  (lay,  namely,  Juiuaiy 
25tli,  I  gave  a  clinic,  under  the  auKpicce  of  tlie  Difltrict  Den* 
tnl  Society  of  New  York,  on  the  dubject  of  '■  Treatment  of 
IrregalaritieB,"  and  took  an  imprceeion  and  made  a  cut  of 
this  cue,  exhibiting  it  there  as  a  part  of  my  demonatration, 
to  prove  tlic  rapidity  with  which  teeth  could  iofely  be  moved 
into  certain  pogitionH. 

■Witliia  twenty  days  from  the  time  the  power  wb«  fint 
applied  to  the  teelb,  the  entire  nppor  row  was  articiilatinif 
outside  of  the  lower  ouu«,  subS'tantially  as  ehown  in  t'lg.  61 
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A  retaining  plate  vns  adapted  to  the  upper  jaw,  Rach  a»  h 
\  Rbovn  in  Fig.  63,  wiiicli  wiis  worn,  wiUi  Kumc  uniitiportaDt 
I  niodificationfi,  for  Kveral  nionthH.  Tlie  retialt  vm  n  most 
.  marked  change  in  the  profile,  and  in  the  reUtion  of  tlie  ex- 
ternal fvutares.  The  individual  fmturos  being  uatundly 
[well  fonnud  aud  eyiumetri<Mii,  the  change  in  their  relations 
I  produced  a  face  of  more  than  Uiiual  l>eaiity. 

The  traatment  consLited  soletj  of  wedges  inBerted  be- 
[  tween  the  teeth,  as  ehowa  in  Fig.  62,  in  conjunction  with 

m-M. 


retaining  pUte,  Fig.  63.  Wedgee  were  inserted  between 
'  aU  the  t«etli,  M  shown  in  Fig.  62.  and  worn  from  the  first. 
Theie  wedges  wore  of  ola^tic  nibhcr,  and  used  of  such  tliick- 
noofi  only  as  would  exert  a  gentle  prweure.  The  retaining 
pbto  answered  a  twofold  purpose :  it  kept  the  teeth  from  tlie 
potatble  contingency-  of  an;-  one  of  them  moving  toward  the 
center  of  Uie  month  ;  and,  secondly— which  won  of  equal  im- 
pmlanoo — points  of  tlie  retuininj;  j)iiito  were  allowed  to  \mi 
betwi-cn  nil  thtf  teeth,  wliich  kept  each  wedge  from  slipping 
[up  into  aud  trriuiting  the  gum.     The  patient  was  watched 
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daily  BO  long  us  tliu  wcdgi'*  wvrc  scting.  When  by  roason 
of  tlieir  want  of  thickiiefA  they  ccAecd  to  kct,  n«w  oqc8,  but 
Bliglitly  tliioker,  were  giibatitntcd.  There  was  no  more  dto- 
comfort  tn  the  patient  uodergoing  thia  prooeM  titan  is  oom- 
monly  oxpeneuocd  in  the  wedging  of  one  or  two  teeth  in  the 
mouth  for  tliu  purpoitu  of  gi.-tting  spaoc  for  filling.  There 
me  no  soreneea  which  called  uitt  cumpliiint  from  tiiu  patient 
There  was  no  favoring  diet,  nor  was  there  any  provision 
made  for  masticnting  while  the  teeth  were  in  transit.  Tho 
teeth  in  their  new  poi^itioii  and  aniculalioti,  as  u-vii  in  Fig. 
61,  have  remained  stationary  now  for  a  period  of  eight  yeara. 

Tm-a. 


Not  only !«  the  external  faoe  improved,  bnt  a  longevity  is 
guaranteed  to  these  teeth  by  their  isolation  wliii'h  ox>uId  not 
have  been  obtained  by  any  other  meana. 

The  foregoing  account  ia  not  dewgned  to  prove  what  is 
soinctinicfl  poe^iblc,  or  what  triaU  nature  may  undergo  and 
still  Hurrire ;  but  it  is  set  forth  as  an  illustration  of  s  princi- 
ple in  the  treatment  of  Irregularities  which  has  never  befori 
been  publtHhed.*  In  tho  above  thoro  is  nothing  bat  a  recog- 
nition of  pure  mechanical  principles  in  dental  practioe.  The 
wedge  is  a  mechanical  power.  Its  application  here  is  identi- 
col  with  its  use  by  the  architect  as  a  keystone  in  building  his 
■reh.    Its  action  and  roeulta  arc  the  same  as  if  tlie  hoops  of 

*  Flnl  puhliihn)  tn  Iho  "  Dental  CVMcrto*,"  Jtauacr,  It'I. 
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a  barrel  were  looeeneil  and  a  wedge  driven  between  each 
stave.  The  circumferonoe  of  tbo  barrel  woold  enlarge  no 
luQg  u  the  staves  were  prevented  from  t\ri»ting,  la  wliidi 
cam  tbo  whole  thing  would  collapse  into  a  wreck. 


In  1861  my  attention  was  called  to  the  tnoatli  of  a  child 
nine  years  o£  age,  whoee  te«th  were  erupting  and  growing 
ttitliko  thoie  of  otlior  mcnibent  of  her  I'aniily.  The  fatlier 
uid  motlior  both  had  rcfrulnr  dentures.  The  mother  in  pai> 
ticaUr  had  a  most  intelligent  face,  nith  regular,  handwine 
licatam,  and  large,  beautiful  teeth.    An  older  sister  had  fully 


devatoped  teeth  in  both  jaws,  all  regular,  and  of  the  tyiye 
of  tlie  mother.  In  the  child  the  inriAoni  were  protruding, 
anci  tho  whole  apper  jaw  gave  the  apjK-arance  of  being  ex- 
Ottsivdy  largv.  (See  Fig.  (M.)  The  ti-cth  of  the  lower  jaw 
wore  normal.  I  could  see  no  reason  for  lht»  peculiarity.  It 
WW  not  inherited  from  either  father  or  mother,  nor  fn^m  die 
grtndinothor,  whom  I  al«>  eaw,  nor  did  tliey  know  of  a  like 
defonnity  in  any  of  the  relative*.  It  wiia  not  the  result  of 
thumb«ucklng,  nor,  so  far  as  I  conld  k-iini,  of  any  other 
evil  bahit. 

I  did  nothing  at  tho  time,  thinking  it  poeeible  that  the 
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actioa  of  the  upper  lip  might  buvo  a  tcudviicy  to  depreea 
them  as  they  advanced.  I  watdted  the  case  for  four  jreus 
before  I  decided  to  act.  During  this  time  they  luul  ood- 
tinued  to  grow  vforee,  aud  were  throwing  out  the  upper  lip 
m  that  it  waH  with  much  diffiaiUy  tb«t  the  lips  could  be 
brought  tv^-thur  aud  the  mouth  clooed.  The  surrounding 
fe«ture«  were  developing  after  the  sjtnmetnr  of  the  mother's. 
The  permanent  teeth  of  that  age  (thirteen)  had  all  nuule'their 
appearance,  and  the  moutli  was  deforniud  without  ho]»e  of 
improvL-nti-nt  in  llto  eouree  of  nature.  The  tet-lh  bvliind  the 
eauiuM  were  all  in  contact  and  articulated  well  with  thoee  of 
the  lower  jaw,  hut  the  incisors  were  spread  and  ittragglod, 
and  the  crontis  had  the  appearance  of  being  of  extraordinary 
length. 

At  intcrforcneo  need  be  no  longer  poc^wned,  I  made 
a  &ame  of  gdd,  covering  tlic  cutting  edges  of  the  incisors 
and  lapping  on  to  the  canines,  and  a  pUto  of  vulcanite 
adapted  to  the  roof  of  the  month,  such  as  deecribed  in 
fonncr  cbaptvre,  and  cut  awaj  in  front  to  provide  for  the 
rctroceenoD  of  tlio»e  teeth.  Ligatures  cut  from  rubber 
tubing  were  attached  to  the  poHlerior  part  of  the  vulcanite 
plate,  one  on  each  »idc,  and  drawn  forward  and  caught  on 
projecting  apum  of  the  gold  frame.  Thi«  apparatus,  which 
can  he  easily  untlerHtood  from  tlie  description,  was  worn 
for  a  short  time,  when  two  discoveries  were  made:  First, 
tlio  ardi  in  front  waa  by  this  moans  contracted  until  tJiQ 
teetli  came  in  contact,  but  wa«  not  sufficiently  reduced. 
With  tlie  teeth  all  now  in  close  contact,  there  wag  no  hope 
of  further  reduction  without  the  removal  of  a  tooth,  and 
the  first  bicn<<pid  on  each  side  was  consciiiently  extracted. 
Secondly,  the  backward  mowmcnt  sliowed  an  apparent 
elongation  of  tlie  inciaora,  I  do  not  think  it  was  an  actnal 
oIcngatioD,  but  .in  appear-tnce  arising  from  crowns  of  an 
already  extraordinary  length  becoming  more  perceptible  as 
they  came  into  a  vertical  line.  It  became  evident  tliat  any 
further  pressure  in  the  same  direction  would  eventually  cany 
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I  <1.iwn  m  lut  to  toiioli  the  gum  of  the  lower  jaw,  thus 
ely  hiding  the  lower  inctsora  and  producing  a  duf  ona- 
ity  bat  lltilu  prufcnble  to  the  firct. 

In  tlii«  omuT^guncy  I  coneoivod  the  attempt  to  Bhorten 
the  oxfwne  of  the  uiipcr  tooth  by  driving  thcni  up  into  the 
jaw. 

I  continued  the  apparatus  as  before  described  within  the 
month,  and  uddud  tu  tliu  gold  f raiue  a  etud  or  poet  about  half 
an  itteh  in  lungtb,  soldered  to  it  oppocitc  tliu  vaniuoe,  and 
coming  out  of  eacli  comer  of  tlie  month.    This  apparatus, 


fia  o», 


In  position,  ie  sliown  in  Pip.  >':■'.     T!ig  arms  extending 

paiaing  outride  the  cheeks,  wore  inadu  of  tftri]»  of 

bnuB,  and  trttrs  conn^^vtod  by  fluttio  lignturca  with  «  »knll- 

c*p,  as  shown  in  Fif;.  6^.    Thiii  tikuU-cap  was  made  of 

leather,  and  tiie  whole  apparatus  watt  very  easily  applied 

ae  follows :  Tlio  viilcatiito  pkte  was  inserted  in  the  month, 

■od  the  ntbher  ligatures  brought  forward  and  oaoght  ae  be- 

fora  dowrilivd,  the  skull-cap  placed  on  the  head,  and  strong 

jelaetlc  Rtrape  were  canght  over  buttons  or  hooks  on  the  cap, 

>«nd  lilce  buttons  or  hooks  on  the  check-arms.     Tliu  action 

(VdU  be  understood  hy  observing  Fig.  6&.     The  outride  pr^^ 
10 
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enrc  was  forcing  the  Uscth  up  into  tLc  juv^',  n'liilu  tlio  preeenro 
tiiHide  'WW  carrying  them  in  a  dtruct  line  buckwiinl.  This 
iipparalnH  did  not  interfere  with  tlie  comfort  of  the  {Mittcni 
in  aiiy  respect  other  than  the  appearance,  and  m'sb  worn  con- 
stantly fora  jH-riod  of  three  months;  uft«r  that,  during  the 
night,  und  somewhat  during  tlie  day,  for  an  additional  two 
niontlis.  The  resnlt  waa,  tliat  the  six  front  teeth  were  car^ 
ried  back  so  tliat  the  caiiinestcaiue  in  contact  nnth  t]ie  aecoDd 
bicRBpids,  and  the  incisors  were  driven  up  into  their  aockeb 

Tia  t^ 


one  fourth  of  the  length  of  their  croWM,  and  tie  family  ex- 
prcMiou  of  the  mouth  and  face  restored.  The  reaiilt  is  tbowu 
in  Fig.  67. 

So  far  as  r  ntn  aware,  this  was  the  first  effort  over  inade 
to  shorten  teeth  by  retracting  thorn  wiibin  tlie  jaw  vhfiie 
they  had  bocomo  elongated  through  natural  or  derelop- 
incntal  cauBcs.  niii*  occurred  in  18(16,  and  M-as  reported 
at  the  May  inet^ting  in  tliat  year  of  the  New  York  Dt 
Society,  and  pnhlislied  m  tlie  "Dental  Co«mo«." 


PBTSIOI^UICAL  AHV  PATHOLOGICAL  ACTIO.V. 
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The  suroeea  in  thU  catie  involred  abiwrption  of  the  wnlla 
^of  tlte  socket,  and  is  not  to  be  confounded  witli  eoine  CAsee 
which  I  hav«  6«N.'n  since  reported,  where  a  tooth  hnd  become 
elonpitcd  by  iKreidrnt  (oft,  for  in»tiuioc,  lliv  preeeiiire  of  a  rnb- 
ber  ring  around  the  neck  of  the  tooth),  an<l  prec^nre  wiw 
need  to  reetore  it.  In  the  latter  case  it  is  probable  tluit 
Qeithor  deposition  nor  abtorption  of  bono  took  plueo. 

My  attention  was  recently  i-alled  to  lui  in«t»n<.-e  in  Dr. 
Thay  wV  pnctiee,  in  Brooklyn,  where  the  pathologicxl  condi- 
tion  wu  like  my  own  ewe.    In  regulating  several  up{>cr  teeth 

t'B  yoong  lady,  ho  iwd  occa^imi  to  tiini  one  of  Ik-  «-ntral 
tson.  After  the  tec4h  were  a!I  brought  into  line  he  made 
K  retaining  plate  with  a  band  in  front.  The  patient  neglect- 
ed to  rejiort  herecif,  and  wt-nt  out  of  town,  being  gone  for 
■ereml  wet^ks;  during  whieh  time  the  bearing  upon  the 
afore-mentioncd  incisor  became  eucli  as  to  drive  it  np  into 
Uie  Jaw,  and  when  dii^eovered  by  Dr.  Thayer  was  shorter  by 
oB«  luUf  tlie  lengtli  of  the  crown  than  it«  adjacent  neigh* 
btm. 

Fidelity  to  history  requires  that  I  should  report  the  dii- 
troue  n«iilt«  that  followed  neglect  and  inuttention  to  my 
itroctions  in  the  case  aborc  dcttcribod  and  ilhutrated.     Im- 
iklcly  on  (il'taining  tlie  de«ired  results  in  ap)>carfknce,  I 
and  applied  a  retaining  plate,  wliich,  if  worn,  would 
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keep  the  tXJCth  iu  tlieir  nowly  aoqnircd  pofiitionfi.  P^nf( 
ovvr-pcKuailvd,  I  foulii^lily  guvu  my  comment  to  un  itnnivdutte 
trip  to  Europe,  the  patient  to  return  to  me  In  four  roontJ». 
My  parting  inatnictions  were  that  tlie  retaining  plato  miut 
l>e  wont  conittantly.  On  bonrd  eliip  the  plate  vias  removed 
(taring  eea-eickneee,  and  no  attempt  made  to  replace  it  until 
llK-y  airivtid  oii  llio  otliur  sidu  tliu  Atlimtic,  when  it  was  found 
tlint  it  could  not  Ihj  tii»crt«d,  t)i«  ti-vtii  having  diangod  posi- 
tion. A  number  of  weeks  elapsed  before  any  one  was  coo- 
eiUled,  and  in  the  luean  time  they  bad  gone  all  astraj.  A 
yi-ar  and  a  half  aftt-rwaril  tho  patient  returned  to  thia  coun- 
try, and  reported  hcr^olf  to  mo.  Tb«  teeth  were  tlicn,  if 
iinythinf:,  more  diaorderly  than  before  I  made  any  attempt 
with  them ;  and  I  declined  to  further  interfere,  partly  from 
dim^ouragt-munt,  and  partly  from  a  doubt  as  to  lli«  expe- 
diency of  breaking  up  the  ^tnicturu  a  avcond  timi",  and  at 
this  more  advanctnl  ago.  And  the  last  condition  of  that 
patient  was  worse  than  the  first. 


Id  April,  1878,  Dr.  George  S.  A11»t<  brought  a  littki  girt 
to  me  for  con«ultatioi)  in  rc-gard  to  a  nmrkod  pnrtnision  of 
the  lower  jaw.  Tlie  deformity  was  entirely  in  llie  nnder 
jaw,  wbicli,  as  usual  in  such  cases  of  abnormal  width,  pro- 
jected iio  that  the  lower  arch  extended  ouii^ido  t}ie  tippcr 
tbroughont  its  whole  oirctiit.  An  the  irregularity  npixTtaiiied 
to  the  jaw  itself,  and  not  to  the  arrangement  of  the  teetli,  it 
wa*  decided  (o  operatu  upon  tho  jaw  alcHio,  and  to  bring 
about  a  correct  artieulation  of  tlie  toetli  ax  a  acqiicncc.  At  a 
meeting  of  the  Odontolngical  Society  of  New  York  in  No- 
vember follnwnng.  Dr.  Alhm  reported  tlie  progreas  of  this 
case,  from  whifU  I  quote  aa  follows : 

"  My  firet  plau  was  to  construct  two  dental  epliiila  or 
platofl  of  rubber,  one  cavh  for  the  upjier  and  lower  jawiii, 
ha\-ing  a  protuberance  on  each  in  the  nature  of  an  inclinwl 
plane,  which  would  act,  daring  closure  of  the  jaws,  to  force 
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th«  lower  one  biiokw-ird.  Hnt  I  did  not  jK-reevere  in  this 
dirertion,  for  I  noon  fotind  tliat  it  would  lie  of  l!ttlp  use. 
Tbea.  directing  Ihe  child  to  continue  wearing  the  nppvr 
plau>,  1  evt  to  work  to  make  an  apparatus  that  would  pull  the 
lower  jitw  back,  kccpiug  tlic  upper  Hplint  uluuii  in  pUrc.  Aa 
jou  will  Etee  from  the  pliotofrniph  tukcii  n.t  the  tiin«  the  wns 
wvariitg  this  iip)taratu&,  it  oonnets  of  two  parts.  For  tlic 
lower  part  1  made  a  bra£8  plate  to  fit  tlie  chiu,  having  arms 


n».  «& 


wntli  hooked  end*  rendiing  to  a  point  just  below  tlic  point  of 
the  chin.  Theee  arms  were  arrangod  in  bocIi  a  way  that  Ihe 
dist&neo  b«'tw©cn  them  could  ho  .iiforo<l  at  will  by  wiiiply 
pnwing  tlwm  apart  or  together.  The  upper  part  conwsted 
of  ft  simple  network  goiiifc  over  the  head  and  having  two 
liooluon  «ich  side,  one  hook  being  above  and  the  other  below 
tlie  ear.  ^V1len  thin  appar»tu»  was  comploted  and  in  use, 
tilers  were  four  Hgaturoa  of  ordinary  elastic  rubber,  pulling 
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at  hare  to  Mrain  tlio  luiisclea  of  llie  motitli  ^_ 
open.    The  work  proceeded  Tory  rapidly,  ^H 
an  I  bad  fxpcctfd,  so  that  at  the  end  of  two  ^ 


in  6ucb  ft  way  »«  to  force  llie  lower  jaw  alinoet  directly  baek- 
wnrd.  1  relied  upon  the  elastics  nttiidicd  to  tlto  lower  tnns 
to  dn  the  main  work.  The  npjwr  elaiiticH  were  i*iiiip1y  umm] 
to  keep  the  montb  cloeed  bo  tliut  the  lower  elastics  would  Dot 
pull  it  open,  the  tipper  olostjee  being  made  just  strong  enough 
eo  tli:it  tbe  diiM,  in  the  natural  0])eration8  of  eating  and 
talking,  would  not  bare  to  Mrain  tho  musclea  of  (be  moutli 
to  keep  the  jaw 
much  more  so  than 
monthly  ineteud  of  six  (tm  I  bad  told  the  niotber  of  tbe  child 
it  wonid  lake),  tbe  irregularity  wiu  almost  entirely  cored. 
At  ulwut  the  end  of  tbe  fin>t  montb  there  came  a  stop,  utd 
for  two  weeks  I  could  not  got  the  jaw  to  move  one  particle, 
which  puzzled  ni«  very  much.  Tlie  mother  eaid  the  child 
wore  the  apparatua  regularly,  day  and  uight,  and  she  knew 
of  no  reai^on  why  the  work  should  not  go  on.  I  had  tho 
child  brought  down  to  tlie  offivo  in  the  moniing,  and  kept 
her  there  all  day  watching  hor;  and  1  found  that  when  she 
V!ha  busy  at  reading  or  play  abe  woukl  push  the  network  on 
tbe  bead  back  fio  that  tlio  elastics  did  not  pnll.  Tlina  that 
puzxle  wa«  «olve(l.  1  then  directed  the  mother  to  watoh  her 
carefully,  and  keep  the  band  of  tlie  network  well  on  the  fore- 
head, and  also  more  carcfnlly  directed  the  yonng  tnis*  her- 
self, and  waruud  her  that  she  would  loeo  all  that  bad  been 
done  if  ^^he  was  not  more  careful  in  tlio  future.  After  this 
the  work  went  on  steadily  to  completion.  In  a  little  over 
two  months  the  under  teeth  were  completely  inwde  of  tJie 
upper.  The  ea»l  I  hold  in  my  baud  represents  tJie  condition 
of  tbe  teeth  when  I  coninienced  o]M;ratious,  and  this  one 
shows  the  condition  of  the  teeth  at  the  present  time,  la  my 
absence  during  the  summer  the  child  wore  the  eliwtica  only 
during  the  night,  and  on  my  rotum  I  found  that  the  jaw  had 
pni<hcd  out  a  very  little,  not  enough  to  throw  the  upper  teeth 
within  tbe  lower  teeth  a&  formerly,  but  »o  that  the  left  Mpjwr 
incisor  was  just  touching  the  tip  of  the  lower  one.  I  had 
tho  apparatus  reapplied,  and  this  slight  relapse  soon  disajv 
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pesred.  I  ero  no  rvison  w)iy,  in  a]1  encli  caaea,  either  this 
or  nntilar  inotbojB  uf  [>rM:utluru  sliunld  not  be  adopted.  If 
taken  at  tliiii  %gc,  or  won  wlicii  thu  child  i«  oldor,  I  can  not 
see  why  BU0CCS8  abouki  not  attend  the  efforts  of  the  dentlgt. 
[  was  piuuled  at  first  to  nndertitatid  how  I  had  obtained  so 
great  nn  amount  of  receeeion  in  the  lowvr  jaw ;  but  on  care- 
fully vxatiiinin{>  tlio  ekiill  and  position  of  the  part«  at  tho 
child's  age,  tiie  proper  solution  of  the  |>robIctn  soon  presencod 
itself.  The  juw  at  thnt  period  of  life  is  completely  devel- 
oped and  hardonvd.  Wbt-n  a  child  ii;  one  year  old  the  union 
between  tlte  two  latoml  halves  of  the  j»w  takiv  phic-e,  and  at 
^glit  yoan  tlio  jaw  a  solid.  ConAe<iuently  any  etForls  tliat 
may  be  niatle  will  not  affect  the  jawbone  it«e)f.  The  only 
way  in  which  tliu  change  can  be  made  is  by  piuhing  hack  the 
condyles  of  tlie  jaw  into  tlie  glenoid  cavity.  Allow  me  just 
hero  to  »liow  yoM  the  sknll  of  a  child  abont  five  yoant  of  ago. 
The  articnbtion  between  the  glenoid  cavity  and  the  condyle 
is  peonliar,  in  that  there  is  a  double  eynovijU  membrane  be- 
tween which  tbcro  is  a  cartilaginous  bur»a.  This  cartilage 
gives  Way  and  ab^rption  takes  place  at  the  posterior  side  of 
the  eondylus  with  filling  in  of  the  anterior,  so  that  the  whole 
operation  consists  in  puehing  the  condyles  of  tho  lower  jaw 
into  the  glenoid  cavity  of  tbo  temporal  bone.  ITntil  tho  ar- 
ticnlatton  has  again  receded  by  the  natural  protrusion  of  the 
teeth,  I  euppwo  the  child  will  have  to  wear  the  apparattis 
more  or  less.  1  had  it  tnkcn  off  to  bring  here  this  evening. 
I  shoahi  certainly  in  any  sinn'htr  case  presented  hereafter, 
evtn  at  twelve  or  thirteen  years  of  aj^,  befi>re  attempting 
any  other  procoduro,  try  this  first  and  thoroughly." 


Fig.  nil  shows  the  arrangement  and  articulation  of  the 
roi'tli  of  a  miss  of  about  tifloen  years,  as  she  was  presented 
to  ine.  It  will  l)c  observed  lluit  both  lower  canines  slint 
outside  tlie  upper  lateral  incisors  80  also  docs  the  right 
lower  central  close  outside  the  upper  central.    All  the  six 
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fVont  teeth  of  both  appcr  and  lower  jaws  were  in  an  irregular 
condidoD,  the  lower  ones  being  more  marked. 

A  brii^f  history  of  tlio  com  showed  tliut  ul  ooiiik  former 
period  tlic  RU])oriur  inoi«ora  were  all  shutting  iiiHidi^  the  lower 
ones,  and  the  giatient,  then  living  in  a  distant  city,  had  been 
under  treatment  and  the  Buporior  arch  expanded  until  the 
present  cuiidition  was  rL-ached,  During  this  proutcM  the 
plate  need  in  the  expansion  of  the  arch  wiik  made  to  cover 
tlie  grinding  Hnrfaee-A  of  the  npper  teeth,  and  mastication 
wont  on  between  the  lower  tttuth  and  this  plate.  When  tlie 
patient  fell  into  my  hands,  there  was  a  retaining  phite  on  the 
upper  jaw,  which  in  like  manner  covered  the  grinding  siir- 


Fm.*. 


faces  of  the  teeth.  1  Iiave  always  publicly  and  in  practice 
disapproved  of  such  a  gag,  as  not  only  nnneemMiry  hut  pro- 
ductive of  ])ositivL-  harm.  This  case  ilhistrates  the  harm, 
for  wlit^n  I  removed  that  plate  it  showed  that  the  normal 
articulation  of  the  teeth  hat]  so  long  been  interfered  with 
that  tlio  teeth  would  now  touch  only  in  a  few  points,  thou 
points  being  the  extreme  molars  and  the  incisorti,  which  were 
tlie  only  teeth  that  were  free  to  develop,  not  being  held  back 
by  the  plate.  When  this  so-called  retaining  plate  was  out  of 
tlie  month  and  the  jaws  in  contact,  tlioro  were  spaces  at  the 
sides  whvre  thu  li^elh  did  not  moot  each  other  by  nearly  a 
sixteenth  of  an  inch. 
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Ttiere  coinoa  now  &  diagnoew  of  the  case  which  can  not 
be  made  from  a  etnti^  of  modvK  but  ruquirtM  a  persooiil 
examination  of  tlte  patient.  The  model  doeo  not  indicate 
any  pucidinr  or  unnatural  pitch  to  the  euperior  incisom, 
bot  a  cursory  observation  of  tlie  patient's  face  on  opening 
ll«  month  ghowed  that  the  apia;n  of  the  rooW  of  the  rapo- 
rior  ioctBorE  wore  basod  on  a  contmctod  circle,  and  tbiit  any 
fiirthiT  murkcd  cxpun^ion  of  thu  nrch  and  advancement  of 
the  crowns  would  gire  n  bad  ]>itch  to  those  teeth  and  a  dis- 
agreeable expression  to  the  month.  Furthermore,  tlio  upper 
arch  wui;  already  welt  developed.  It  wb*  of  normal  breadth, 
Mid  Urgv  cnongh  in  its  circlo  to  admit  ull  tlie  tcetb  into  line. 
This  was  sufHcient  ground  for  abNiaining  from  any  further 
efforts  at  the  etdaigement  of  tlic  upper  jaw. 


Timung  now  to  the  lower  jaw,  wc  find  it  of  breadth 
^eqnal  to  the  upper,  bnt  the  teeth  jumbled  in  front  imd 
3wdc<l  out  of  line.  And  just  here  develop  tlie  neceasity 
tlie  wisdom  of  extraction.  As  a  fact  in  science,  all 
tttM  t«eth  of  the  lower  jaw  can  nmjucetionably  bo  brought 
into  Un«  by  an  expansion  of  the  arch ;  and  it  would  be 
equally  a  fact  that,  if  it  were  done,  the  deformity  of  the 
mouth  woold  be  incrciiMd,  m  an  onlargcmcut  sufficient  for 
that  pnrpom  would  place  all  tlie  lower  front  teeth  outDido 
the  upper  nn«.  No  fnrther  expansion  of  the  npper  arclj 
conhl  lie  effected  without  spoiling  the  expression  of  the 
nuutli. 
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There  remained  hut  one  atteruativc,  vU.,  Oio  roduetion 
in  dxe  of  the  lower  arcli.  I  estracted  the  right  lower  in- 
cisor, leftving,  of  coar«e,  but  three  teeth  between  the  canines, 


rn.n. 


nnd  np|>lted  i  mined  lately'  tlie  fixture  iiliown  in  Fig.  70,  It 
wa8  a  very  simple  p]»te  of  ^nilojinite,  with  cliree  rings  of 
vloHtic  tubing  iittactiod  to  it,  and  when  in  «Vm  one  ring  was 
Btrctched  over  the  ruiuuiuiug  contnd  incisor  and  the  otliurs 


rw.7«. 


over  tbe  oanincfi.  Thu  plate  wab  cat  awa;  bohind  these 
thn>e  teeth  to  permit  of  tlioir  falling  back  nndcr  the  strain. 
The  jMwitton  ii«ituiiied  by  llic  elaetic8  ie  shown  in  Fig.  Tl. 
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At  the  Nime  tiiue  a  6xture,  aa  showu  in  Fiji^.  7S,  vru 
idi[it«!(l  tu  Uic  upper  jaw  to  lift  out  the  left  laternt  uicisor. 
"Wlieii  in  potiitioR  iU  vrork  iit  Hint  of  «i)  chutic  liguturo  tied 
to  the  plate  between  the  e«ntral  inciHoro  (nee  Fig.  71),  tlicn 
pasted  outaidv  the  centra)  undeiiic-atli  the  lateral,  oiiUide  the 
canine,  and  tied  to  t!m  platu  bvtwuoQ  thu  canine  und  biciis> 
pid.  Sudi  a  fixture  would  iiievilubl}'  dnw  in  the  cAnine 
and  ceutml  at  the  same  timu  tlmt  it  wm  liftinf;  out  tlio 
laienl,  did  not  the  pl&te  rest  n^itL^t  them  and  thnA  prevent 
il.  Within  ten  da^  the  teeth  of  both  jawB  were  in  position, 
as  altovn  in  Fik-  "3.  The  epaoe  caiwcd  by  the  rcuiovu!  of  the 
lower  centnd  waft  entirely  closed,  and  there  w  no  tcsniiig 


rn.n. 
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of  the  teeth  toward  eaeh  other  iiotieeahle  by  an  ordinary-  ob- 
wrrer ;  and  1  doubt  whether  the  akwnce  of  tluit  tooth  will 
ever  be  detected,  except  by  the  profceeioual  eye. 


Tlie  foIIowing-deecril>ed  case  of  irregularity  po^iewes 
■omo  fcatnrw  in  trummon  with  othere  which  have  been  iUu»- 
tmted,  but  the  ciawfi  and  (n.v-itiiient  nre  no  different  aa  to 
make  the  enbject  wortliy  a  i(e]>»ratG  doflcn'ption : 

f'ip.  "ii  hIiow*  the  eaat  of  the  teeth  of  a  Ind  ton  years  of 
age.  From  a  study  of  the  caete,  I  ehoukl  hnvc  been  likely 
to  come  to  the  conclusion  that  the  i:iuj>erior  dental  arch  had 
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bcon  brought  forward  through  some  effort  gimilar  to  tliuinb- 
eooldng,  and  that  the  treatment  demanded  a  redaction  of  the 
ii])i)Gr  arch.  The  prt'eciicu  of  tiio  liiil,  and  a  etiidv  of  the 
external  fvatun.-^,  showed  tliat  tlie  upper  teetli  wuro  but 
olightlj  At  fault,  and  tliat  the  profile  of  the  face  was  altered 
by  H  retreating  lower  alveolar  and  detital  arclj  rather  than  a 
protruding  upper  one.  The  upper  oreh  wu*  broad  and  well 
formed ;  the  lover  was  narrowed  at  well  as  deprceeed.  The 
prolilu  of  the  face  was  good  exctipt  tlte  lower  Up,  which  waa 
eo  sunken  ae  to  euggeet  the  abeenoo  of  toctJi  on  the  lower 
jaw,  while  the  chin  was  not  retreating  ood  abowed  on  tiAr- 
inonioufi  reUtion  to  the  other  fontnref). 


ru.14. 


The  treatment  wa«  the  adaptation  of  an  appliance  to  each 
jaw ;  for,  while  Iherc  wb«  no  marked  deforniity  of  the  npper 
jaw,  iieverthelea#  tlie  pitch  of  the  iucifiors  would  be  iiuprovod 
hy  a  slight  reduction. 

The  fixture  for  the  npper  jaw  is  shown  in  Fig.  76,  and 
eonaJBted  of  a  vulcanite  plate,  ae  here  illuatpated.  with  a  rub- 
ber ring  throngh  which  a  «lont  thn-ad  was  pnated,  and  tba 
claatic  drawn  forward  to  tJie  lingual  wirfaces  of  the  InoiaoTS, 
A  bit  of  the  stump  of  a  match-«tick  a  fjtiarter  of  an  inch 
long  was  laid  horizontally  acro^  the  two  oentmts,  and  the 
thread  tied  over  the  stick. 

Upon  the  lower  jaw  there  were  not  as  yet  any  bica^ds 
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or  peraumont  ciminefl  ;  the  oaly  teeth  here  sbowu  belonging 
to  the  pvnnunviit  wt  tre  the  four  mvisore  aud  the  tint  tnu- 
Ure.     The  roglUatiiig  fixture  v»  eltown  ia  Fig.  76.     Tlio 


Ito-is. 


_  jite  pljite  luu  gold  npurs  projecting  between  tJie  in- 
eifiore  and  caninoii.  These  spura  were  inserted  to  keep  the 
iadton  from  epnading  on  the  line  of  the  xrch.    WudgM  of 


fmio. 


dastic  rubber  were  then  in.«erted  bt-twocn  each  tooth,  and 
between  the  loeth  and  the  epars.  This  operation  drove  the 
teeth  forwinj  in  two  weeks  so  that,  with  the  reduction  of 


146 


CASE  OF  JCUBLED  UPPEB  TEETH. 


the  nppcr  arch,  which  vas  eimultsneouely  accomplUhed,  the 
upper  aiid  lowtjr  iQcittorB  caiuv  iii  coutact.  Tbo  retaining 
pktv«  for  each  jaw  wero  ^iiitilur  to  the  rcguhitiiig  platm, 
011I7  adapted  to  tlie  changed  positions  of  the  tvcih,  aud  wero 
continued  m  phtcu  for  a  numbor  of  months.  l*hv  lower 
plate,  as  ehuwn  in  Fig.  7A,  wn«  made  wider  acrcMw  the  month 
tlian  the  east  would  receive,  aitd  wan  eproiig  into  its  plnce. 
The  tendoufv  was  to  spread  tjjo  areli,  which  it  did,  so  Iliat 
when  tha  permanent  t«cth  cniptcd  thev  devc-lojwd  a  broader 
arch  than  existed  before,  and  one  whicli  cornitpoudcd  butter 
with  tike  nppor  one. 

This  caae  ie  but  one  of  the  many  whicli  show  the  iiecos* 
aity  of  a  pereonal  obsorvntion  of  tlie  patient's  external  fea- 
tures us  well  ta  the  mouth,  in  order  lu  uu  iittelligout  treat- 
ment. 


The  case  illustnitod  below  was  that  of  a  bojr  thirteen 
years  of  age,  conoeming  whom  there  was  no  other  marked 
peculiarity,  cither  mcnt:d  or  physical,  than  the  im-gularity 
in  position  of  the  teelli,  and  a  somewliat  retarded  second 
dentition.  T.Tpon  a  careful  observation  of  Fig.  77  it  will  be 
Been  that  the  second  temporary  mohir  of  the  loft  side  has  not 
been  ehed,  and  that  the  crowns  of  the  first  biciiepid  of  the 
eatno  side,  and  the  canine  of  the  right  side,  are  imperfectly 
developed.  The  crown  of  the  latter  was  pointinj^,  and  locked 
within  tlie  lower  teeth  on  occhtsion. 

The  articulation — which  it  is  not  deemed  neocesary  to 
illustrate — showed  all  the  teeth  behind  the  six  front  ones  to 
be  ill  their  propi-r  places ;  hut  the  amioc  of  the  ri^ht  si<lc 
and  the  ecntrul  incisor  of  the  loft  were  1o<>ked  within  ths 
lower  teeth,  and  the  others  in  varj-ing  positions  of  twisting 
and  lapping,  us  is  fully  shown  in  botli  illustrations.  The 
articulation  also  showed  that  the  snperior  arch  would  K'ar 
snfHoicnt  enlargement  to  bring  all  the  teeth  into  line,  and 
without  giving  unrlue  prominence  to  the  nppor  lip. 

The  detail  of  clianges  required  on  the  right  side  was  to 
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bring  out  the  canine,  twist  Uio  lateral  incisor,  twirt  tod 
briDg  (wrwanl  lh«  central  indsor;  on  the  loft,  to  twirt  und 
bring  forward  the  eentnil,  bring  forward  tJio  lftt«ml,  and 
reduce  and  cany  back  tlie  canince.  Thin  was  all  effected 
«-itli  ono  ajijiliance  made  of  a  vulcanite  plate,  as  described  in 
former  c***,  willi  a  gold  wire  anchored  in  tliu  plate  and 
psMiug  around  the  ontsjdc,  as  shown  in  the  engraTings. 
This,  with  Uie  fltr*iw  cat  from  mbher  tubing,  constituted 
the  whole  appaniMiit.  To  iinderBtaiid  its  workings,  the  illue- 
tiBtions  wiU  have  to  bo  closely  obeerved. 


Bcmieircukr  dot  is  cut  throngli  the  phite,  fonning  t 
liltlv  toitgiie  iii>oo  wLicli  w  caught  a  ring  of  tubing;  this  is 
dnwD  between  tlic  lateral  and  canine,  c'>itK-»  forward  of  the 
canine  over  the  wire  bond,  and  is  carried  Iwii-k  nnd  canpht 
on  a  hook — R  part  of  the  band— opp«-itt>  the  bipTispids.  The 
contraction  of  this  ligature,  it  will  be  nucn,  nnll  cany  the 
caiiiiiv  bui;k.  uiul  the  pressure  cxertod  by  it«  being  brought 
orer  the  outride  of  the  wire  will  tend  to  depreea  the  tooth. 
The  plate  ta  carried  np  nearly  to  the  canine,  ho  ae  to  protect 
the  gnm  from  being  out  into  by  the  rubber,  wliich  would 
happen  without  duch  provision.  There  arc  two  hooks  on  the 
wire  in  front,  opposite  the  central  and  lateral  inci«or,  Bccn 


us 
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dtetincUy  in  Fig.  78.  The  lateral  iiicittorof  the  left  side  is 
operated  apon  by  &  ring  of  etiudkr  rubber  tubing  cuoj^t 
over  it,  and  the  one  hook  next  the  eaniiio. 

Tlio  k'ft  ci-Dtml,  which  iicudit  twisting  u  wvll  us  bringing 
forwurtl,  luu  a  rubber  ring  c&uglit  over  both  hook«.  The 
MtioD  of  tliia  ring  will  bring  tbe  tooth  bodily  forwiuxl  tintil 
it  oomes  in  contact  with  tbe  wire.  If,  now,  the  ring  were 
OMight  over  but  one  hook,  this  would  bo  the  end  of  its  bo- 
tiou ;  but,  being  caught  ovur  both  huuki;,  aud  thuv  being 
properly  placed,  and  wide  ajwrt,  the  contriictiou  of  the  elas- 
tie  will  continue  after  the  nearest  point  of  tbe  tootli  has 
come  in  contact  with  tbe  wire.  Tbiit  contraction  can  only 
exert  iteclf  between  the  hook  next  tlic  canine  and  that  aide 
of  the  eentrul,  and  twisting  Is  the  reoult. 

rMbm 


The  right  central  jnriisor,  aeen  in  Fig.  T7,  i«  a  stubborn 
offender.  In  the  model  and  in  tlic  month  it  was  still  more 
twiftted  than  appears  in  either  of  the  ongravinpa.  Its  cutting 
edge  wa»  at  nearly  a  right  angle  with  the  wire  band.  Ite 
forward  edge  was  not  too  prominent,  and  the  wire  band 
rested  against  it.  T  fiwt  attempted  to  twist  it  by  the  sama 
arrangement  of  ligature  as  moved  the  other  central,  but  It 
failed.  It  was  too  much  twi»ti'<d.  and  I  oonld  get  no  bold. 
I  tied  and  retied  ligatures  in  variomt  ways,  and  of  rariotu 
kindf,  bat  without  effect,  and  ultimately  resorted  to  tlie  in- 
sertion of  a  peg  on  the  lingnal  and  crowning  sorfaoe  of  tbe 
tooth  near  the  gum.  This  pep.  which  unfortunately  is  also 
indifferently  shown  tn  Fig.  77,  was  made  of  pivot  wood,  and 
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wu  ftbont  the  size  of  the  goM  screws  dow  used  for  tlio  bet- 
ter rotuutioD  of  tiuutuur  tiUings.  Had  such  a  (.okv:  Ixx-n  at 
liiuid  at  tlio  time,  I  diould  prububly  have  used  it,  allliougli  a 
woodou  ^vg  in  of  v(|ual  survice.  Witb  one  L-laelic  ring  oaiu^t 
OD  tbid  jieg,  on  the  iunide  of  tlie  right  cvatrjl  incisor,  a  ^li- 
ety  of  uiiivemeot  woa  accomp1i?iied.  As  et-en  in  the  engrov- 
in^  it  jHuaod  from  thu  wooden  jx;g  between  the  central  and 
Utvnil,  aruand  in  front  of  the  lutcral,  back  between  the  lat- 
eml  and  canine,  around  inside  th«  canine  next  to  the  bicus- 
pid, and  then  caught  on  a  hook  attached  to  the  wire  oppoKito 
that  tooth.  It«  oontmctilo  movement  wtitild  iii«t  t\vi»t  the 
c«Qtnd ;  BLVoudly,  it  would  doprces  the  htteral,  an<l  bring 
that  within  thv  arvh,  wera  it  not  for  a  branch  or  process  of 
the  plate  coming  forward  and  renting  on  i\»  lingual  sorfaco, 
which  snppurtA  it  wid  prvTcnts  the  reduction ;  thirdlj-,  tho 
canine  id  polled  bodily  toward  tho  wire  band. 

Thitfl^tcm  of  pUtc,  band,  and  ligatures  regulated  ttieso 
tcvtb  perfectly,  and  a  retaining  plate  made  In  suti&tantially 
the  same  way  kept  them  in  position  until  they  became  Jirm. 
The  retaining  plate  was,  of  course,  iidupted  to  their  advanced 
poattiooa,  and  the  wire,  which  at  tir:>>t  formed  a  part  of  it> 
was  afterward  removed,  aa  its  only  function  wan  to  hold  the 
ouiae  of  the  left  ^ido  down  to  its  place.  TJie  plate,  niintia 
the  win.*,  wag  worn  for  a  longer  pon'od,  but  only  for  a  few 
weeks,  as  tlie  articniation  of  the  lower  teeth  wa«  bo  adnd- 
rable  as  to  make  n  retaining  jiliite  HnnfcoiiHary. 

It  raiHt  not  be  imppoeed  that  niakitig  imd  adapting  sueb 
an  appai-atno  as  tltis  wa«  all  that  wiui  done  to  regulate  tlii?:^ 
teeth.  Whilo  this  it  the  appliance  wliich  was  used,  and 
tlicee  arc  tho  principles  which  govemed  it»  action,  tho  appli- 
cation of  those  principli'4  and  tho  iidnptation  and  retention 
of  the  fixture  wiie  a  ^-vero  tax  on  onuV  ingeuiiiiy  and  pct^ 
ABreraiic«.'.  In  the  beginning,  a  variety  of  methods  in  the 
amuigetncnt  and  attachment  of  lignttirra  were  resorted  to, 
MOM)  proving  a  siwcess,  and  some  endiiifi  in  failure  Tho 
Ktioo  of  (ho  clastic,  which  ia  cnught  in  tlie  center  of  the 
U 
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plate,  and  passes  oror  tlie  canine  and  wire,  has  an  incTiuUe 
tendency  to  pull  the  wire  down  atid  throw-  the  plate,  wire, 
and  »trapfl  all  out  of  place.  In  tliis  cincrgeiiuv  a  wftxo«l  floes 
or  flax  llircad  was  passed  around  the  neck  of  tlic  right  cen- 
tral, and  tho  wire  tied  iuiniovably  to  its  pwidon.  As  tlie 
cniuiiu  hcciinio  rvdiicud  tliis  totidL-ncj  decrva»i-d,  the  ela£tic 
ligiitufti  lit  the  mme  time  getting  a  better  liohl  over  the  swell 
and  around  tlie  neck  of  tlio  canine.  Again,  at  cortain  stagv 
it  Beomed  desirable  to  rest  frum  active  a^^reBainn  upon  Eionie 
of  the  teeth  while  tbu  work  vuiitinucd  upon  the  others.  Thus 
the  left  latcml  incisor  waa  becoming  more  totiilvr  than  the 
r«st,  and  cxliibited  sj-niptomii  of  elongating;  and  it  was  &■ 
Tored  hy  releafiing  all  strain  upon  it  and  gi'iitly  tying  it  to  the 
band,  to  maintain  what  it  had  gained,  and  await  its  recovery. 

Such  a  L-omplicatioii  of  abiiornialitios  is  very  didicult  of 
mastery.  The  inclination  of  tlie  crowna,  and  ttie  [lecuUiir 
fonn  which  their  roots  may  poBeess,  serve  ofteu  to  make 
what  may  Bcom  a  simple  caao  one  of  very  dlfficnlt  accom- 
plishment ;  and  the  lengtli  of  time  that  will  hu  n.Njiitrvd  cud 
not  be  foretold,  the  experience  in  one  case  being  but  litth^ 
criterion  for  another  one  similar  in  a])pearance.  In  tliis  caao 
the  patient  was  in  my  Iiands  for  thia  purpoeie  ten  u'eeks  and 
then  diiM;h»rgcd,  the  retaining  phitc  only  I>eing  rwpiired  to 
be  worn  longer.  'Die  paaeage  of  the  cantno  and  central  out 
of  the  lock  of  the  lower  jaw  was  nceotnplii>]iod  within  a  few 
days. 

There  were  no  hliickfl  built  np  on  tlie  lower  jaw  to  open 
the  articuktion  for  that  pnrpoee.  Indeed,  in  all  the  caaes  I 
have  treated — and  tliey  have  been  many  and  fonstimt  for 
years — where  some  of  the  upper  teeth  were  locked  within 
the  lower  ones,  I  never  ma«le,  in  any  instance,  any  apparatos 
to  keep  the  jaws  ajuirt  during  such  movement.  1  emphasize 
this  fact,  moru  heeatiHe  in  a  work  from  the  pen  of  JAi:  Salter* 
of  London,  a  "  gag."  aA  he  temia  it,  bccomwi  an  important 
and  necessary  adjmict  in  hiit  treatment  of  brcIi  defunnitiea; 
Buch  an  appliance  being  in  my  own  experience  a  cumbersome 
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and  unaeceflsuj  affair.  It  te  necessftty  only  when  the  opera- 
tion of  moving  tlto  offending  t««th  i«  suffered  to  drag  it«oU 
tloDg  tliroDgb  manj  weeks  or  inonth».  In  end)  <M»e»,  tlie 
nioUr  Mid  bicuspid  teetli  might  elongate  b,v  being  long  kept 
from  mttoral  oeoluetoii,  and  thus  pcrmiLnently  deetroj?  tlie 
anif^ulutton.  Budi  oanon  I  linrc  ftivu,  vutailing  great  injury 
<]]x>n  Die  ptitiont ;  but  tlie  fault  was  oot  ho  iniicli  tlic  fuiluru 
to  buiUl  a  "gfig"  oil  the  lower  teeth  as  it  wae  defective 
metboi)  of  treatment  of  t]ie  upper  teotb,  making  it  a  long 
and  todions  proc««t(.  AVith  miitablo  Dietliod«  and  fLttnree 
(licre  DCcd  bo  but  little  time  consumed  in  tho  piuwagc  of 
tho  teotb,  so  tliat  their  cutting  edges  can  be  canglit  outttide 
tlie  lower  teeth ;  and  frtitn  that  moment  the  proseuoe  of 
tlie  "  gag "  would  be  objwtionuble,  and  prior  to  that  time 
unnooetaarj.  Xo  acvoro  nuutiuation  u-iU  bo  performed  or 
Bttiinpted  upon  tender  teeth,  and  no  masticatory  foriw  can 
subvert  the  constant  action  of  ])roi>crly  applied  elattic  liga- 
tnr^L 


Fig.  79  illiutntce  a  form  of  irre^Iaritv  of  frequent  oc- 
enmiice.  This  xeas  in  tho  montJi  of  A  miss  fourteen  years  of 
age  The  central  inciiwn*  were  pointed;  tho  ktornk  «liut 
inudo  the  lower  teeth ;  the  canines  were  very  jironiiiicnt, 
and  the  bicuspids  sdightlr  within  the  line  of  the  lower  arch. 
Tho  effect  woe  a  serione  dlefignrement  to  a  face  otherwise 
Tiuy  pretty.  The  lower  jaw  wiia  well  formed,  tho  teeth 
regularly  arranged,  and  none  of  them  seriously  decayed. 
Thr  npper  nixthyear  molara  were  decayed,  and  the  pulps 
expoAed,  which  had  given  lier  some  trouble ;  for  this  reason 
Rudnly  tbey  were  extracted,  tlie  fact  that  the  im*gularity 
could  be  moro  neiiy  corrected  witbout  tltciu  being  a  eeo- 
ondiuy  oowideration. 

The  regnlation  involved  moving  back  the  bicuspids, 
widening  the  an-h,  reducing  the  promint-nce  of  the  canines, 
LrarryiDg  out  tbe  Utemls,  and  twisting  t)ic  centrnU.  T!ie 
wh4>U;  wna  Booomplishod,  and  perfect  symmetry  aud  articala- 
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tion  with  the  lower  tectli  prfxitieed,  in  just  eight  weeks.  M 
tlie  iiiuvcnients  above  devcrilieiJ  were  carried  on  sitnnltae- 
wiAy  hy  tliv  UBC  of  a  vulcanite  plato  and  claeticis,  as  efacnn 


rut.  n. 


in  Fig,  SO.    A  careful  attention  to  the  deecription  wH}  ena- 
hlc  tho  reudor  to  comprehend  its  multiplied  nution. 

Tlic  Ktrnp  B  on  each  Bide  was  caught  over  the  Bccond 
bicuspid  of  tliu  Baiue  eide,  and  worn  for  two  or  three  dn 


p>*.ea. 


The  recent  extraction  of  the  moUrs  behind  enabled 
teeth  to  yidd  it-udily;  the  aimu  etmps  were  then  made 
inclose  both  hicu»pid«  of  each  side.    Siuiultaueously  the 
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itntps  A  A  woro  tacb  drawn  forwjinj  on  their  respective 
ridtt  Uid  caught  over  tlie  canine  on  tlmt  side.  Tho  bitiring 
wai)  nlon^  the  regulating  plate  patting  between  tlie  firet  bU 
cnapiit  and  tlie  lateral  iuc-ii^or  on  eueli  sido.  Tiie  bearing 
was  such  against  thu  bicti^pi(l8  that  it  movt-cl  tlioiii  outward 
while  the  ounines  were  being  pnlled  inward  and  backward. 
Sub*o()nentlj  tlie  rtrape  B  B  were  ma4le  to  include  tlic  ca- 
Dines  as  well  as  the  bicuspidfi  within  their  power,  and  thii» 
from  two  indopcndcDt  source*  wiia  pn<»;urD  exerted.  The 
ctmpa  C  C  were  made  to  draw  out  tlie  Intend  in(nM>r«  bj 
poMJiig  between  the  canine  aii<l  bicuspid  around  tlic  outeid« 
of  the  canine,  and  caught  over  the  lateral.  Tliie  fH>rved  alflO 
to  afisist  in  starting  the  canines,  whicli  are  the  most  rvfmctorjr 
of  all  the  frotit  teeth.  Later  on  in  the  niovemctit,  when  the 
oaninca  and  bicunpidd  luul  Btartod  bncV,  the  Kpurs  of  the  plate 
to  which  tlie  eWti(»  0  C  are  attaclied  were  cut  off  to  get 
tJiem  oat  of  tbo  wujr  of  the  retreating  canines,  and  the  straps 
B  B  wfiv  carried  ontitldu  the  c-auiuoB  and  caught  over  the 
lalvnU.  When  tlie  fltRii>»  tl  B  were  pulling  on  the  laterals, 
a  ningle  part  of  them  waa  inside  the  bicucpidK,  and  a  single 
piait  outside,  but  over  tlie  canines  they  were  doubled.  The 
rstrooosuon  and  tlku  twisting  of  the  centrals  was  easily  acGom- 
plEalied  lij  tliu  Mni{M  and  a  crotts-bar  of  wood,  as  efaown  in 
tlw  oentnl  part  of  the  fixtore.  During  the  movement  thcro 
waa  difficaltj-  in  making  tlie  straps  stay  on  the  canines,  ontil 
a  wa\cd-eilk  Hguturu  wa«  lied  about  the  neck  of  each  above 
the  thickest  part,  and  the  straps  thus  tied  np  to  their  placffl. 
Tbc  bearings  of  this  appHanro  which  antagonized  all  this 
force  wore  aroond  the  second  molar  teeth,  behind  and  against 
the  alveolar  arch  of  the  front  part  of  the  inontli,  and  against 
the  lateral  inci0on>.  fn  cutting  off  the  tipa  of  the  plate  at 
C  C,  it  was  still  left  to  bear  against  the  lattnilB.  but  the  move- 
nwmt  of  the  laterals  was  not  due  to  tlii«  bearing  of  the  plate, 
our  entirely  to  the  action  of  the  elastici>. 

The   immediate   resnlt   of    all   this  pressure  wna  to  90 
duinge  the  places  of  the  upper  teeth  that  the  articulation 


IH 


to  tatA  beUad  tbe  tift  ti  t&e  ktaaK  aad  ihmf  woe  i'^ 
tMfiStj  Arn^  IntvanL    Tbe  aettcm  o( 
JBv  tint  MNOftMiid  tMUaSij  to 
tba  im^QluitT  of  tfav  spps  «  mob  «  it  wis 
froa  ibe  b&nk.    The  reauajag  plwg,  whkh  wm  worn  fo** 
wnnl  owothii,  w  of  rnkmile  witk  s  band  110004 
colada,  ■iniihr  to  Fig.  44. 


Hm  CoBaw&iif  OMe  eune  into  oaj  faatkdi  voom  after  I! 
eanplHedtheooehitdMeribed.    It  ww  tbe  ounith  ofa  U 
■boat  thirteen  jon  of  age.    A  taafumm  of  F!;.  81  vii 


Fift-  79  hIiowm  a  etriktng  similarity;  indeed,  ao  mndi  ta 
that  I  liad  ao  beaitatinn  in  nndertaking  the  treatmeDt,  with 
tba  encQurafferoent  that  it  would  be  6ompl«te()  in  a  few 
monilifl  nt  farthest  Tlie  lower  jaw,  however,  wa«  not  in  as 
favombic  (condition  ae  in  the  former  case. 

Fi}(.  M2.  whicli  n-prOMiiits  a  front  ri«w  with  the  teeth 
doMd,  Mliowa  that  one  tcmporat7  molar  roinaiited  on  eodi 
aide  below,  and  all  the  front  teeth  vevrv  ^omewluit  irrcgiilar. 
From  A  ntHiiv  of  the  ease  I  felt  jiiHtiSed  in  att«ini>ting  to  en- 
large the  nppcr  arch  onough  to  bring  all  the  toeth  iato  line, 
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and  to  Uiis  end  fitted  a  plate  and  jack-ecrcvr  in  tlie  roof  of 
the  month.  In  oonnectiun  with  tltiR,  elastics  were  applied  to 
the  caninc-fi  and  laterals  on  much  tlie  Bame  principle  aa  in 
Fig.  80,  Tbe*o  were  worn  a  f**w  wei^ke,  Jind  until  1  bccanio 
convinced  that  tlte  expreatiion  of  the  month  wouM  W  iujuri- 
ouftij  altered  by  any  farther  nideiiing. 

Then  aroM)  the  qncstiun  of  extraction,  and  aa  the  reonltA 
had  hw;n  ri-avhiMl  bo  vaitiiy  in  the  former  case,  where  the  tirBt 
permanent  uiolun*  were  extracu-d,  thoee  iotAh  in  thie  case 
were  removed.  This  afforded  ati  opixtrtunity  tu  curry  out 
the  Rauie  plan  of  trcatmeDt  as  in  that  cmv,  and  that  eoureo 
was  pursued  for  a  few  weeks  with  but  little  siicceaa. 

Tm  fa. 


Thvn  eamc  a  wriefl  of  experiments,  m  which  screws, 
inclined  pianos,  and  plate*  with  hands  were  an  important 
element,  of  the  details  of  wbioh  there  is  no  record,  but 
which  pontinned  for  a  ye-ar  and  a  half  Iw-'fore  n  result  was 
reacJic*!  equal  to  it«  prototype.  In  tbe  mean  time  I  had 
suffered  all  the  mortification  of  antieipated  fnilnrc. 

At  one  stage  of  the  proccedinj;,  whi-n  tlierc  w»*  a  hand 
aronnd  in  front  to  which  tlie  latemln  wore  tied  hy  clafitics 
to  hrinp  tboiii  forwnn!,  the  latoraLi  unddcnly  Iwgan  to  elon- 
pate.  nii<l  witliiii  twenty-four  hours  had  dropped  half  the 
lenfTth  of  thiHir  crowns.  Indeed,  except  for  the  immediate 
removal  of  the  elastics,  I  believe  that  they  would  have  very 
won  dropped  entirely  out.  To  correct  it,  the  caiwe  waa 
removed,  and  a  new  appliance  immediately  inserted  which 
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would  teiKl  to  drive  tliem  back  w-itU  every  occlD»ioD  of 
the  jawa.  lit  the  coarse  of  a  few  days  they  bad  re<-oveT«l 
their  formL-r  poeitioii,  and  tinuily  wore  no  lougur  than  tlie 
adjoining  teeth.  Tliceu  teeth  have  not  been  lo<i.t  Kight  of, 
and  there  is  no  evidence  that  tint  elongation  produced  • 
dii<ni])iion  of  the  pnlp.  Before  the  oonclusion  of  treatment 
I  bad  the  satisfaction  of  eecing  the  loss  of  the  lower  teui- 
porary  molars,  the  eruption  of  the  bicusjiidft,  and  a  geuenl 
iniprovenient  in  tho  arrun^ment  of  the  inferior  arch  remit' 
iog  from  occlusion. 

One  point  is  forcibly  improssed  upon  us  by  the  histoir 
of  this  case,  viz.,  that,  considering  hit)  8cx  and  the  aspect  u 
presented  in  Ktg.  $2,  it  would  have  been  far  better  to  extract 
the  lateral  incisors  and  force  the  canines  into  the  gap,  e«pe- 
ciallv  in  view  of  tlio  fact  that  two  comparatix'cly  H>imd  teeth 
— the  lir*t  molare — were  Mcriflccd. 


In  Fig.  83  U  sei^n  an  example  of  goncrnl  disorder  of 
both  sQperior  and  inferior  dentures,  found  In  ttie  mouth  of  i 


w».». 


lad  about  twelve  years  of  age.  Of  every  tooth,  it  might  b 
fciid  tliat  it  held  an  abnormal  pogition,  either  within  or  with- 
out the  circle,  or  above  or  below  its  proper  plane;  both 
alveolar  arches  were  contracted,  the  tcvtli  at  the  sides  par- 
ticularly pitching  toward  the  center  of  the  month.  The 
upper  sixth-year  molars  were  decayed  to  mere  diells,  while 
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r  Ihe  oorresponding  lower  one*  had  been  extracted,  and  the 
Bocond  or  twvlftU-jrear  molars  Iiad  tipjied  forward  into  titcir 
■phuxK.  Agaiiut  the  first  innlor  on  the  Hght  Hide  above  ww 
abeoe«s  and  on  llie  buiiil'  sido  below  was  Btill  remaining 
temporary  canine,  wliilu  the  perniaiiciit  uuune  was  etund- 
ing  oute)d«. 

The  treatment  consisted  in  the  extnotion  of  the  tempo- 
nry  cuniiic  mid  ciicli  of  (be  lirst  molars ;  a  plate  and  Jaok- 
•crew  for  the  upper  jaw  to  widen  the  arch,  followed  by 
appliancea  on  the  general  pnn(.'i]>kit  »o  abundjintly  illiistrutud 
in  tbew  pigee.  For  the  lower  jaw  a  somewhat  at  ill  plate 
wofi  made  of  vulnmile  for  the  inside  of  the  arch,  and  sprung 
into  its  pUce ;  wt  the  urch  widened  the  phito  wa»  wanned 
md  straightened  and  replaced.  An  the  bicuspid*  of  the  i<ide 
teeth  ware  priiioiptlly  in  fault,  tlie  lower  arcli  was  widened 
in  n  few  weeks.  During  this  lime  the  invgular  front  teeth, 
including  the  malpoeed  canine,  were  bound  to  it  by  elufiticH 
and  brought  into  line.  The  retaining  plates  for  both  jaws 
were  vulcanite,  with  a  gold  band  in  each  anchored  in  the 
plate  behind  ihe  bicuspida,  and  passing  entirely  uruiiiid  the 
fronts.  The  distorbanfe  of  the  alveolar  profi«*fs  by  extrao- 
tioD  and  by  prcseurc  eet  up  iin  action  which  brought  a  cor- 
nctioD  of  the  abnonnal  plunc,  as  sho^vn  in  the  ongruving. 


In  the  "  Dental  Coemoa  "  for  Januaiy.  1S70,  Dr.  McQuil- 
bm  ditcriboA  a  vote  of  irregularity  which  ciimc  under  his 
Imtmmt.     The  patient  was  a  young  lady  of  nixteen  : 

♦'  On  bringing  the  upper  and  lower  teeth  together,  the 
light  superior  central  incisor  closed  xnaitle  of  llie  inferior 
eentnl  nntl  in  front  of  the  inferior  lateral,  while  the  supe- 
rior bileml   wfl.1  back  of  tlie  inferior  canine,  and  the  left 
[fuperittr  lateral  insldo  of  the  inferior  one.  producuig  an  ar- 
■toiktioa  as  shown  iu  tlie  accompanying  ilhistration,  Fig,  84. 
Vm  irregnUrity  in  this  case  was  so  niai'ke<l  nf  to  attract  gen- 
eral attention,  and  the  occlusion  of  the  tcclh,  liad  it  not  been 
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corrected,  wotild  liftvc  cvciitaatcd  io  i  pcrmaneDt  aod  m- 
sifrlitlj  prominence  of  tbe  lover  jaw  moot  dnUiictive  to  tli« 
liannon^  of  tlie  festaree.  In  ihe  course  of  two  niiint1i»,  witli 
a  very  fiimplc,  easily-conatructcti  a])pliaace,  wliich  could  Iw 
readily  adapt4Ml  by  the  pnticiit,  tb«  defective  poiution  of  all 
the  teelli  wiitt  cnrrected,  and  a  remill  olitained  moet  gratify- 
ing to  tlte  patient,  completely  clmnging  the  -appearance  of 
the  mouth,  and  greatly  improving  the  expreeeion  of  tlie  face, 

rM,u. 


m-  V 


"  The  fixture  emplo^'ed  oonsieted  of  a  silver  hnr  of  I 
thicknutie  of  ordiitiiry  lower  plato  for  artitici.tl  denture,  two 
iticlicn  in  IcngrJi  liy  a  'luiirtor  of  an  iuch  in  widtli,  perforated 
by  four  Itolen,  and  tlien,  with  a  tJiiii,  flat  lile,  cut*  won)  roado 
from  the  edge  of  the  har  to  theee  hotce,  making  a  fixture 
timiUr  to  tlic  lower  fignrc  in  tlie  accompanying  iUustration, 
Fig.  85.    Indiu-mbber  rings,  cut  from  l-'ruavh  tubing,  were 

rrr>.  Wk 


reudily  pnwtcd  over  tlie  bar  (which  rested  on  the  front  enr- 
fape  of  the  superior  incieor?)  and  aronnd  tlie  deflected  teeth. 
The  eonotant,  gradual  contrairtion  nf  tlie  rnbber  drew  the 
latorai  int-isoi-e  into  tlieir  proper  pluees  in  the  arch.  A  bar 
of  eimiliir  con»tructioTi  was  ilIso  U£ed  in  tbe  lower  jaw. 
After  becoming  familiar  n-ith  tbe  neeeiieiiry  manipulation, 
the  applicatinii  of  the  fixture  waa  made  entirely  by  tlio  pa* 
ticnt,  thui  relieving  tlie  operator  of  considerable  trouble." 


BE  UBniOD  OF  BEODIATDia. 
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This  ineUiod  of  eet-uring  tliG  rubber  rings  to  tbe  metallic 
lnn<l  waa  dMcribvd  hy  Dr.  McQtiilluii  in  i^&i»,  and  is  sub- 
ttuiultilly  tli«  sanie  u  reeoinmeiidcd  l>r  Mr.  Xomea  in  bis 
"  System  iif  Denial  Surgorj'."  Both  gentlemen  »eeni  to 
lure  adopted  tUi^  niiuplu  ex)>cdieut  und  publixbed  tbcir  plan 

H  FigH-  BA  luid  St  ilhiKtrnte  c«ii«h  nUo  from  Dr.  McQuillon's 
Vpnctice.  "In  tig.  MS  tbe  latenil  indfiors  of  the  lower  jittr 
Etood  considerably  willun  the  arcli.  Tbe  patient,  a  little 
£;ili  ogud  oigbt  fears,  liad  (bu  bar  aud  ritigK  du»oribvd  abo\-e 
applied,  and  at  the  «xpimlion  of  a  week  or  two  tbe  teeth 
'were  brought  into  line,  and  there  held  b;  a  retaining  plate 
xmtil  they  became  permanently  fixed. 


Fiii.  Bd 


"  In  Fig.  87,  it  will  !»  observed,  the  right  i>npcHor  oen- 
tnl  ineiRor  i»  eonstderably  ontiude  of  the  arch.     Tlie  patient 

I  bom  whom  thia  cast  was  obtained,  a  lady  aged  thirty-five 
}earB,  came  nnder  hia  care  about  tliree  yeare  ago.  From  child- 
hood ahe  had  labored  under  tlic  jxxnliar  deformity  called 
limber-jaw  or  under-bnng,  with  all  the  lower  front  teeth 
ttrikinj;  ontaide  of  the  upper,  due  to  a  pretematiiml  elong^ 
tion  of  the  inferior  maxilla.  A  short  time  before  placing 
imnelf  in  hi«  hand^,  by  some  means  or  other  the  right  supe- 
rior ecnlml  incisor  got  outside  of  tlie  lower  teeth,  and  had 
gtadnally  been  driven  faither  and  farther  forward  hy  tbo 
oeda&iou  of  llie  lower  Jbm-,  until  it  liad  become  not  only 
rery  prominent,  but  quite  loo#e  in  the  Hocket.  As  the  age 
o(  the  patient  contraindicated  any  attempt  at  a  radical  ruforui 


160    UOVISfi  A  CEXTRAL  AT  THmTy-FITE  YEARS  OP  AGE. 

of  the  original  difficultv  (the  protmsion  of  tliu  lower  jii«)| 
tlie  oni^-  «ourett  Unit  iipptuirud  to  bo  jiiKtific<l  wm  to  got  the 
incisor  back  to  Hn  former  poitition,  »o  tli»t  when  the  jaws 
were  closed  it  would  tlrike  inside  the  lower  teeth.  Thii 
w>s  accomplished  hy  throwing  an  India-rubber  ring  round 
tlie  incisor,  and  then  Btrvtcliing  it  over  the  crowu  of  the  finst 
bicaipid  of  Ihi;  same  »ido.  The  contraction  of  the  rubber  in 
a  few  davs  drew  it  into  place.  To  prevent  the  front  teeth 
from  striking  daring  this  period,  silver  cape  were  placed  on 
tlio  molure." 

Fio.  K. 


Tiiifi  wonld  be  a  danpernns  expedient  for  jnst  such  a  case 
if  the  lower  tcvlh  did  not  shnt  outside,  and  ihns  lock  the 
canine  and  lateral  iiici»or,  which  arc  being  prc«»cd  outward 
bjr  the  action  of  the  rubber  olaj^ic  at  the  same  time  tliat  the 
centra]  incisor  and  bicnspid  are  approaching  each  other. 
The  power  ot  the  clastic  to  tlirow  them  oat  is  wjiial  to  llie 
power  drawing  the  inci<>or  in. 


Tlie  following  quotations  and   illtifttralionit  dewribe  a 
practice  followed  hy  Frofeasor  Flagg,  and  published  in  the 


FLAGCS  OBJECTIOS  TO  INCLLVKD  PLaN^ 


161 


"  TnumctioM  of  tlie  Odo»tograpliio  Soclotj  of  Pcntu^lTa- 
'Bia."  Rieferring  to  cases  where  the  eniperior  iacuors  articu- 
late within  the  inferior,  lie  says : 

"  For  the  correction  of  this  form  of  irn^larity,  the  ordi* 
ttary  pm«ticc  lisa  long  bccii  the  udnptiitioti  of  a  plate  over 
the  teeth  of  the  lower  jaw,  upon  which  inclined  pliini.«  weno 
60  arranged  that,  by  occluaion  with  the  upper  teeth,  tliOM 
should  be  forced  outwardly,  and  at  the  Him«  time  eorae  back- 
ward morement  of  tlic  lower  teeth  bo  efTocted  by  producing 
a  certain  amount  of  change  in  tlie  angle  of  the  inferior  max- 
illa. The  application  of  thia  force  \»  dependent  upon  one  of 
two  cauHCfi,  viz. :  the  pcniistent  efforts  of  the  patients  them- 
»clvcM  in  cloeing  the  toetli  upon  the  pluiicjt,  or  by  means  of 
pressure  with  elastic  bands  an-anged  over  tlie  head  and  under 
the  chin,  after  the  manner  of  the  Fox  handnj^e,  for  prevent* 
ing  luxation  dnring  extraction.  By  means  of  thcee  appli- 
ances, the  corrwtioiw  of  very  had  en*<«  of  this  irnipukrity 
are  eometimcA  effected  in  aslonisliingly  chort  jjerlods  of  time; 
but,  on  the  contrary,  it  is  not  unfreijucntly  the  case  that 
montJi  after  month  paascfl  by  witliont  any  manifestation  of 
progress.  .  .  .  Children  will  bo  protrude  the  lower  jaw  as 
to  bite  behind  incredibly  long  phinvs,  and  npon  the  least 
BOeei^n  of  tendcmosK  they  will  only  eat  niicJi  soft  food  oa 
can  be  manipulated  witti  the  tongue,  and  never  touch  the 
planes  at  all  ...  I  tliink  that  in  tho  corn^ction  of  irrogu- 
lariticK  all  apparatus  should  be  self-acting— so  conAlnictod  aa 
to  re<ili!ro  no  cooperation  on  tho  part  of  patients,  and,  more- 
over, so  arranged  as  to  prevent  the  poseibihiy  of  their  inter- 
ference with  it«  workings. 

"  In  conscqneace  of  these  views  1  liavc  for  acvcral  yeare 
abandoned  entirely  the  nso  of  iucliRC<)  plivnc»,  and  have  snb- 
aticuti'd  for  them,  in  correcting  ciiscs  of  the  kind  under  con- 
sideration, a  combioation  of  wire,  ligatures,  and  gutta-percha, 
which  arrangement  I  can  much  more  clearly  elucidate  by 
means  of  utodels  than  by  description. 

*  Fig.  88. — Miss  A.,  aged  fourteen.    Inclined  phincs  hud 


I>c«ii  adjufited  upon  tLc  teeth  of  tlm  patient,  and  woro  far 
period  of  otic  year.     From  want  of  coopontion  upon 
yonn^  ladj*»  part,  and  from  di^iiicliiuittoii  to  bite  ajwa 
der  teotb,  no  reonlt  was  obtained. 


na.«i. 


**  Fig.  89. — Front  view,  Bhowing  gold  wire  adJcutetV- 
Qpper  teeth,  ellk  li^lurLV  tlirovrn  around  lower  tcoth,  ^^ 
gutta-poirlia  guard,  to  prvTcnt  occlusion,  molded  upon  "M- 


Fm.«i 


lower  molars  and  bicnapid.  The  wire  was  secured  by  ligi- 
tnroe  to  the  four  tiiipL-nor  hicmpidi;.  and  one  tyntral  w 
gently  brought  forward  by  wlk.  After  it  louehed  the  wirr, 
it  was  firmly  attached,  and  thod  having  gained  strong  points 
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;reith4U-  end  uid  in  tlio  coQtcr  uf  thu  wiit),  the  romBining 

1  wore  bronglit  ioU>  position  witli  inucli  ease  and  rapidity.* 

"  FigB.  90  and  !)1. — Imide  views  uf  both  jaws,  lowing 

attacJiiuentfi  to  wire  upon  upper  teetti,  and  the  apparatus 

which  wue  uevd  for  drawing  tht  Icicrr  Utth  in.    Silk  li^ 

jtnm  were  thrown   around   the   twelfth-year  niolant  (hoth 

f«xth>year  lower  teeth  bad  been  extracted  hy  the  gentleman 

,  who  had  empioyed  th«  inclined  pLince,  with  the  view  of  in- 

[enriltg  the  eorn'«tioti).      hidiii-nibWr  riii^  (from  tubing) 

were  H.>cured  to  ihene  leetli,  and  atfnchfl  ioijeUter  l>j  a  nhort 

double  gilk  ligature ;  silk  waa  then  pu£6ed  around  tlie  lower 


front  teeth,  and  the  two  rings  Btretchcd,  as  i«  very  clearly 
demonstrated  in  Fig.  ftl. 

"  Tlie  fact  of  the  more  froqwent  presentation  of  the  lower 

pennnnent   u-c-th  jKMiierwrly  to   the  deciduous  is  probably 

knowQ  to  all  of  you.  and  it  is  my  practice,  both  by  teachings 

•nd  ligatnreo,  to  prcrent  any  attenipta  on  Ilic  part  of  parents 

hvliicli  Khali  result  in  removing  or  even  loonening  the  dccidu* 

^teetli,  M>  long  as  it  iH  posfitblo  to  retain  them  with  any 

afort  to  the  (wtient.  By  this  means  the  itiward  inclination 

*  Tbl*  CMo  Awa  art  Kcm  lo  bo  dliwItnEUr  to  the  cnc  Ibe  kuHior  trMtcd  vltit 
Iwadgii^  M  dcterihed  on  page  i:T. 
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given  to  t!ie  inferior  permanent  oentrals  is  eo  great  aa  to  W 
qnoDtly  iosaru  tbcir  position  irndor  tJie  superior  ccDtnls; 
and,  if  it  is  indicated  hy  tlic  presentation  of  tlio  taptnut 
centimln  in  the  rear  of  tJic  euperior  deciduous  contnib  Um 

Fu.n. 


tliis  will  not  be  accomplished,  I  at  once  remove  the  so] 
docidnnns  centrals  and  direct  preHsnre  to  be  made  with  tbel 
thumb  on  the  palatine  facve  of  the  permanent  eonlrals.    The ' 


rw,<tt. 


position  assumed  by  the  thumb  in  eucli  as  will  at  the  same 
time  natorallj  prc»8  upon  the  labial  faces  of  the  lower  toeth,, 
and  thus  a  good  reenlt  is  almost  always  effected. 

"  Fig.  9'2. — Miss  L.,  agod  leven.    All  the  tupmt>r  deoid' 
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B^-«M  Ueih  insidu  tb«i  iiifvriur ;  niiu-kud  prdtruelon  of  the  lowur 
Bw:  a  fiunily  peculiarity. 

■  "  Fig.  i»3.— The  eame,  open.  The  inferior  dodduoiw  in- 
s^ron*  were  tied  to  tbo  latemU  to  iiuntre  the  presentation  of 
tk^    inferior  permanent  ccutmis  posierior  U}  the  Buperior 

fidaone  centrals. 
"  I  regard  the  aceoniplialiment  of  a  natural  occlusion  be- 

Mfi  tlte  centrals  as  more  than  half  the  battle  gained,  for  it 

na.n. 


«iil  rciulil^'  be  seen,  by  examining  tlic  dental  preparations  of 
rakjecU  nnder  %\x  yoan  of  aj^,  that  the  ])osition  of  the  form- 
ing te«th  id  Btirh  Bfi  will  indicate  their  being  governed,  to  a 
ret;  ^reat  extent,  both  a«  regards  eruption  and  location,  by 
ilio  proper  or  improper  placing  of  the  anterior  teeth;  for 
tlio  Inleralii  are  formed  potUrior  to  the  centmli«  in  the  infe- 

jaw,  and  anterun-  to  the  centrals  in  tlie  superior  jaw. 
IS 
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"  Fig.  04. — TIiu  superior  dccidaous  centrals  were  «■ 
tncbod  upon  Uie  tint  indication  of  presenuitioii  from  dt 
superior  permanenta ;  the  thumb  u»ed  to  make  preeran  tu 
tlirow  tliem  forward ;  the  inferior  deciduous  contnUs  lun 
been  loiil  naturallv,  aud  the  occlusion  w  alnuMt  as  would  bt 
di'^rable. 

"  Fig.  05.— Tli«  Banie,  open  ;  lijfatnre  Beeuring  slight  ml 
ber  ring  thrown  around  lower  sixth-jear  molar,  and  attached 
to  left  ceutrsl,  cxcrci&ing  gen&e  tiaction.  ^^'lw  tiud  on  tt  S 
o'cloc-k  A.  M.,  and  at  1  o'clock  r.  m.  was  removed,  and  tbc 
tooth  Hccured  with  silk,  rompleteiy  under  its  permanent  an- 
tagonist.   When  the  relative  development  of  the  other 

Fm  h. 
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teotli  will  itiMire  retention,  the  eame  prooc«»  vnW  be  repeated 
witli  them,  probably  in  the  coureo  of  two  or  three  weeks 
from  this  writing.  Bj  thi«  means  a  serious  defonuily  wilt 
have  been  correeted  without  annoyance  cithiT  to  patient  or 
practitioner,  without  trouble  to  the  latter,  and  without  puiu 
or  much  expense  to  tho  former. 

"  One  thing  is  indispensable  for  the  nocomp1i»hment  of 
good  reeults  by  this  method  of  treating  irregiilaritiea,  and 
that  is,  a  knowM^-  qf  Jmott ;  for  teeth  are  so  shaped,  BO 
rounded,  and  so  Hmooth  that  ordinary  tying  will  nM  avail 
mnoh.  But  tliere  are  knots  which  meet  avory  omeif^ey, 
from  the  '  fifrtiriM>f-8 '  for  protniding  incisorB  to  the  *  secure^l 
loop '  for  turning  the  rouude^t  tooth.    These  ore  only  to  be 
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tittght  by  demonntrntton,  and  acquired  by  repeated  trial  and 
Bome  little  experience. 

"  Fig.  90  #hows  an  imogularity  of  tlio  toctb  of  both  jaws 
is  the  mrmtli  of  a  young  lady  fourteen  ycani  of  age.  The 
treatment  conKitited  in  roniovinf^  all  the  secoiul  bicuspids, 
aboTe  and  ttelow,  throning  India-rubber-tubing  ligatDree 

rw.to. 


uonnd  the  abc-ycar  molar  left  inferior,  and  the  left  inferior 
'  fitvt  bicu)<pid  and  cuepid,  drawing  the  two  Litter  biickward 
and  into  the  arch,  at  tlie  Mine  time  pnRfling  a  ^ilk  ligature 
■ronDd  the  lower  incisora  (Fig.  97)  in  such  a  manner  lu  to 
force  into  poeJtion  an  ovcrlnpping  left  ct-ntml.  In  the  upper 
jaw  a  pbw  wu  adapted  to  tLie  i>alate,  secured  by  eilk  liga^ 
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hires  U)  the  first  pcniument  iiiolani;  pins  w«re  placed  in  the 
plate  in  each  «  manner  aa  to  allow  of  tlie  attachmtint  of  two 


Fm.*T. 


alutio  bunds,  wLleh  were  secured  by  silk  tlircadjs  to  tlie 

tinl  liicUora  (l'*ig.  OS),  drawing  iijion  tlt«  nicaial  face  \  otliur  J 
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bands  were  so  arranged  ae.  to  draw  npon  cacli  Interal  aiiglv  of 
tlie  central^  paiwiiig  between  the  centrals  and  laterala  from 
tlieir  paliitine  faces,  and  running  along  tbo  Ultial  and  buccal 
fxces  of  tlie  teeth  onto  the  timt  molar  of  cither  side  ;  tubing 
was  thrown  aronnd  the  remaining  iiaperior  bicuspid  of  either 
»ide  and  the  molar,  for  the  purpose  of  approxiniMing  these 
teeth,  thus  affording  space  for  thu  proper  placing  of  the 
irregular  oentralflL  By  tliia  arrangement  nine  lignturcs  were 
exerci«ing  traction  at  the  eanie  time,  gradually  and  beauti- 


PlO.«. 


fullj-  performing  their  work  of  correction.    Fig.  60  sbowft 
the  nsjult." 


I 


The  following  case  of  Profeisor  Richardson'fl  is  not  very 
dtsetmilar  to  the  preceding  one : 

"  The  nature  and  extent  of  the  malpUcemcut  of  tlie  lat- 
eral incUors  and  cuflpidiiti  in  the  case  under  consideration  are 
BufBciently  indicated  in  the  accompanying  cut,  Fig.  100, 
There  is  enme  lateral  contraction  of  tlie  arch,  and  a  rather 
marked  projection  of  the  upper  front  tocth  beyond  the  lower. 
The  iabjcct  is  a  mias,  between  twelve  niid  tliirteen  years  of 
age,  of  Bomewliftt  delicate  otgantimtion,  spare  hiibit,  and  of 
predominant  nervoas  temperament.  Ab  there  wa«  plainly 
inadeqnate  room  in  the  arch  for  a  corrected  denture,  the 
anterior  bicnspide  were  extmcted,  a  procednre  which  not 
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only  Afforded   ample  room   in  the  urdi  for   the  minplaReA 
tc-L-tli,  Lnt  made  it  possible  to  oxny  nil  of  tbe  tcetli  atite^ 
rior  lo  tlie  second  I)icaflpi<l8  backward,  ellccting  a  nearer — 
approxiiuation  of  the  upper  and  lower  incisors,  and  ft  oor — 
responding  dtmiuution  in  the  projection  of  the  upper  lip. 
"After  the  extraction  of  tlic  firet  bicuBpida,  a  narroii 

Fra.  100. 


band  of  Tulcanized  rubber  (Fig.  101)  was  conBtmcted,  qid- 
kmcing  the  tax  anterior  teotb.  Froesore  was  nmde  upon  the 
misplaced  teeth  by  moans  of  wooden  pe^  {nwrt«d  in  holes 
drilled  through  the  band,  at  such  points  as  were  indicated 
by  the  direction  which  it  was  desired  the  teeth  should  take. 
In  tlio  present  case  tbe  pege  reeted  against  the  posterior 
mesial  angle*  of  tbe  httcral  incisors  in  such  a  way  as  to  foroo 

FlTLlOL 


them,  when  tbe  band  wn«  spjilied,  ontwant  and  backward, 
while  those  inserted  into  the  opposite  or  labial  portion  of  tli« 
band  carried  tbe  cnspidati  backward  and  inward.  Tiwse 
pc'g»  projected  but  slightly  at  first,  and  were  lengthened 
from  time  to  time,  as  the  teeth  moved,  their  removal  and 
replacement  being  but  the  work  of  a  few  minutes.     Before 
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tpplring  the  band,  all  connecting  partitions  of  rubbor  wore 
Lividud.  kiid  thv  band  cut  ftway  HufBoictitly  at  ncouHtuiiy 
points  fo  ciublu  tlio  tectli  to  ntore  in  tlie  desired  direction. 
I  u  most  cases  tliia  band  may  be  removed  aiid  replaced  by  Uie 
itient  for  ttie  purpose  of  cleansing  tim  tct-tii. 

''Tttv  mcclLiiiiicill  action  of  tbu  Dimple  fi:cturc  is  readily 

IppuunL     Tli«  ban<],  wbcn  ai)iilied,  Iwinj^  forced  apart  by 

ic  intervention  of  tire  pegs,  acts  by  virtue  of  its  elasticity 

clAinp  or  comprCAAOT,  forcing  the  teetli  in  a  direction 

opposite  tliB  insertion  of  tho  wooden  pins,    Tbo  band  in 

JthiB  case  vtm  first  applied  on  tbu  4tb  of  JTovombcr,  1873. 

K)n  tho  S8th  of  tbo  sanic  montb  tlic  ctispidti  liad  fallen  far 

«.*miugli    back    to   let   the   lateral    inciAore  take  their  place 

-M'itliiQ  the  circle  of  tlio  centrals,  aa  shown  in  Fig.  1U2.     I 
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foan'l  tlio  nwo  now  complicated  with  a  marked  donation 
of  the  lateral  incisors.  This  was  in  part  accidental,  by  rea- 
WD  of  inllammutory  tbickvniiig  of  tliu  inir-estinjc  membranes 
ind  partial  ligation,  induced  by  ttie  forcc«  applied  to  tliese 
tecrtlt,  but  not  wholly  so,  since  the  following  fact  clearly  iiidi- 
otM  that  it  was  in  part  also  ahsolistf,  namely  :  that,  in  apply, 
ing  force  to  Uiuir  cutting  edges  in  tbo  manner  hereafter  do- 
•eribcd,  the  disparity  in  length  butwi-on  the  centrals  and 
lattfiiLi  wait  about  lialf-n-ay  overcome  in  from  twenty-four  to 
tbirty-«ix  hours,  tbe  teeth  becoming  at  tliat  point  a]ipar(tntty 
fixed  and  immorable,  requiring  afterward  the  application  of 
the  same  force  for  wme  twcuty-four  days,  without  inter- 
nuBBion,  to  ofioct  the  aafne  degree  of  ehortciuiig,  indicating 


ira 
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nnmifitakablj  the  abeorption  of  bone  and  deepening  of  the 
sockets. 

"  Withoat  any  published  precedent  so  far  as  I  am  awan, 
I  entered  upon  the  novel  undertaking  of  ahortemiig  (rela- 
tively) the  elongated  teeth  in  qaeetion,  by  presBore  applied 
OD  a  line  vith  their  long  axes.    To  this  end,  a  plate  sffoid- 

Fn.  1(0. 


ing  fixed  piiiuU  of  resistance  vae  coustracted,  having  claspB 
attached  and  pinned  to  the  centrals  with  wooden  p^s  rest- 
ing airaini^i  thfir  anterior,  and  the  plate  against  their  poste- 
rior gurfaoe^  a^  tvpivsented  in  Fig.  103.  To  this  plate  firm 
eUflio  cords  were  attached,  snatching  across  the  openings 
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tv^jVx^, 


<\^ 


\. iiV 


fiT  the  Uion!  i:^o'#i»r¥v  WV.ea  this  pare  was  pressed  firmly 
to  ITS  pl«^v  ir.vn  t::o  tw:h.  ar.d  hold  iWv'arely  1>y  the  means 
airx-idv  aiivorttM  ti>>  t;:^-  iv,i:ni.'t:It.>  *o?w  of  the  cords,  acting 
to:\-i'.>'.Y  and  (vrs:s:»".-;'.y  k".v;\  ::;<?  cut:::^:  e^lges  of  these 
t».v:>i.  i>!\\;-.:.\\i  :V.f  r\NV-i-.ji:»-  sl-.ortt-r.isj:  as  nvn  in  Fig.  104) 
ia  twvi«y-«i\  o^vs  t"!\>:K  tl-.c  ^l*;o  ,.-"  :li»;ir  arp'ioation.     Dor- 
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inf(  tliifl  time  pressnre  waa  aUo  beitij^  made  npon  the  ODspidfi, 
wliich,  in  additioD  to  forcing  them  farther  backward  and  in- 
ward, ii««istod  in  fixing  tliv  pktv  in  uid  of  the  shortcuing 
process. 

"  The  slmrtening  of  the  latoraU  ncc^iiiplijihed,  the  trea^ 

,ment  vrna  thereafter  directed  to  the  cuspids,  forcing  them 

skward  and  inward,  until  the  rvHult  shown  in  Fig.  Ifti 

vas  Httaiiicd.     Having  brought  the  hitter  witliiu  the  circle 

of  the  anterior  teeth,  I  was  content  to  tmat  the  matter  of 

their  ultimate  elongation  to  the  oorrecdTe  foreee  of  natore. 

"  Finally,  a  platu  was  made,  resting  accuratvtr  agnintit  the 
posterior  fuees  of  the  central  and  Intend  iiieisorH,  atid  cut 
away  somewhat  poateriorly  to  the  cuiqiidK,  to  enable  the  latter 
to  drop  down  until  they  ehould  become  symmetrical  in  length 
with  the  adjoining  teutb.  The  case  was  dinmiasod  January 
SOth. 

"The  cfRcieney  of  the  band  contrivance  has  been  amply 
demonstrated  in  my  own  practice  in  caAcs  much  more  in- 
tractable tlian  the  one  here  related,  and  I  confidently  eom- 
mend  it  as  the  most  simple,  practicable,  and  thorongbly  effi- 
cient menns  of  correcting  a  very  largo  class  of  dentul  iiTCgu- 
laritics  with  which  I  am  acr|naintcd." 

There  are  several  poiftts  suggested  in  the  treatment  of 
this  case  as  described  by  Professor  Kichanbon,  to  which  the 
retder^H  attention  is  invited. 

I  have  ecen  the  elongation  of  the  laternla  in  a  number  of 
instances  in  my  own  pmctice,  in  eases  iumilar  lo  the  one  do- 
ecribed,  but  I  have  never  seen  any  evidence  that  there  was 
Bnch  a  deposition  of  bono  in  the  alveolar  eoeket  as  to  make 
the  elongation  permanent.  Realizing  that  'presaure  npon  the 
side  of  a  tooth  alway*  has  a  tendency  to  produce  audi  a  tem- 
porary tliickeiiing  of  the  investing  membnuie  as  to  Uft  it 
jiartly  from  the  »>cket,  I  have  watched  the  n>i»nlt«  of  the 
presmre  narrowly,  and,  as  soon  as  any  elongation  showed 
itself,  furtlter  proyrf»»  wait  delayed  nntil  a  comparatively 
healthy  tone  had  returned.    No  retrogression  woa  allowed ; 


174 


DTt.  UEREDITII   WBITE'S  CASES. 


tlie  continned  movement  wa^  tiiin]>ly  urrcstcd  and  tlio  peti- 
tion niaintajned.  I  have  never  known  an  instance  vliero  ths 
teeth  tliUH  tvuiponirily  leuf^hcnod  did  iiot  retom  to  tltetr 
pcMtition  uimidvd  wiiliin  a  ebort  tinifl.  I  think  it  quite  poe- 
(liMe  that  ProH.'«*or  RichartUon  was  mUIed,  and  that  lii«  i-flort 
at  their  reduction  was  nnneccesaiy. 

So  far  m  the  operation  of  ijtortcuing  or  driving  teeth 
lii^hor  into  their  )wckvt«  wiu  a  novel  operation,  lie  had  prob- 
ably uvcrluokcd  the  rejiort  of  the  case  now  found  on  pago 
13.%  but  which  waa  exhibited  to  the  New  York  Denial 
Society  May  11,  ISOti,  aiid  a  ruport  of  the  same  published 
iu  "Tlic  Cusmuii''  iu  September  of  the  satno  year.  And 
again,  in  "  The  Cosmo*  "  for  October  of  the  same  year,  in 
the  proceed ingf)  of  the  American  Dental  A.tsoctation,  tlierv 
appears  a  Htatement  in  detail  of  the  same  case,  from  which  I 
quote  this  pasHage :  The  teeth  were  carried  back  "  and  f/rttvn  i 
■up  into  their  aockda  nearly  one  third  of  the  length  of  thuir  I 
crowns." 

llio  method  adopted  by  Profeaaor  Itichardeoa  id  the 
general  treatment  of  his  case  wa«  undoubtedly  Mi  cffM-tiial 
ont',  but,  in  tho  author's  experience,  open  to  the  objection 
of  requiring  more  attention  from  the  operator  in  adjusting 
the  pins,  etc.,  than  some  otlicr  equally  effective  appliance. 


Br.  TI.  Meredith  Wliile  reports  the  following  easea  in' 
«  The  Dental  Cosmos  " : 

"Miss  M,,  u^cd  fifteen  years,  came  to  the  office  Jann- ' 
ary  2d.  Fig.  105  n-pre^cnta  tlie  condition  of  the  upper  jaw, 
witli  tlie  exception  of  the  two  deciduoun  molan<,  which  were 
removed  that  day.  It  will  be  seen  that  the  eye-teeth  and 
first  bicuspida  are  too  far  front,  and  that  the  inciflora  arc  be- 1 
hind  tlieir  proper  arcli.  [i  wwt  docinod  expedient  to  draw 
back  the  eye-teeth  and  lirat  bicui>pidi>  to  llicir  placca  Itefcve 
attempting  to  bring  fonvard  the  inci&ors,  it  being  thought 
imprudent  to  encumber  or  dietrctw  the  uiouth  much.     A 
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pllte  wu  uoordiiif;!}'  nuidc  for  tbc  jaw,  fitting  finiily  agaiu£t 
the  front  t««lli.  In  front  of  and  Kttncliud  to  bttiids  tbat  pui« 
AiDond  llie  finit  molar  toeth  were  small  rings,  one  for  eacU 
band.  Attached  to  CAch  ring  n-as  a  piece  of  India-rubber 
tnbing,  which  wm  drawn  forward  and  elipped  over  iho  hi- 
civpid  of  each  »ide.  In  a  few  dav»  tbvv  wuru  drawn  tu  their 
proper  pUoea ;  then  a  section  of  tubing  wiut  tied  to  eaclt  ring, 
and  then  ligat4.>d  to  the  ejre-teetb,  whicli  were  more  difficult 
to  move,  it  afiniring  between  two  and  tbreo  wocka.  By 
ftcttul  nuMKnrcincnt  in  the  niotitb,  the  bicuspid))  wore  drawn 
back  one  eightli  of  an  inch,  and  the  eye-teeth  three  eighths 
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in  inch.  These  teeth  were  then  held  in  tlieir  places  by 
BiMiM  of  l!|;alnre»,  it  being  found  that  there  was  a  great  tea- 
denej  to  recover  their  fonncr  pogitlous.  A  bar  wius  then 
added  to  the  plate,  and  potwed  in  front  of  the  incisors,  which 
were  ligntcd  tu  it ;  and  in  three  weeks  they  were  in  their 
pniper  plaocs. 

"  A  plate  with  pieces  for  the  back  piirt  of  the  incisorB 
«u  then  tnade,  and  a  thin  and  delicate  hickory  bow  made 
to  ttxtcitd  to  the  second  bieiiflpid  of  each  aide,  which  had 
now  otMDO  tbrotigh.    To  th«  bow  all  the  moved  teeth  were 
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tied,  by  raeeiM  of  wliich  the  tculb  were  Bcttlod  ftod  became 
firm  in  »  regular  arch.  Th«  ])Htietit  contiiuii^d  to  wcm  the 
plate  to  lioM  the  teeth  for  aonie  time  after  tlie  completion 
of  tko  ca£«!.  October  lOtb  the  patient  ceased  wearing  ic 
The  ])latti  vrns  kept  bj  the  jiaticnt,  wbo  wafi  iuntmcted  to 
place  it  in  the  mouth  every  few  wecke ;  aiitl,  if  imy  cbange 
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in  tlie  poeition  of  tlic  tcetb  took  plaee,  to  nviuine  itfl  ase. 
Fig.  106  represents  tlie  ease  wlien  finifllied.** 


In  the  following  case,  reported  by  Dp.  II.  M.  White,  the 
patient  n-M  iu  biit  twentieth  ye*r,  and  in  good  lienltli : 

"  The  right  superior  lateral  inciaor  rtood  entirely  witJiin 
the  arch  of  the  lower  jaw.  The  left  Gupurior  latcr^il  struck 
upon  pftrt«  of  the  left  inferior  median  and  lateral  incisors, 
and,  by  the  coostaiit  friction  to  which  )t  was  exposed,  had 
been  so  much  worn  on  the  cutting  edge  that  the  dentine 
could  be  seen  between  the  anterior  and  posterior  plates  of 
the  enamel :  on  this  account  it  waa  shorter  thKQ  the  lateral 
of  the  right  side.  The  areb  of  the  upper  jaw  wna  nearly  as 
email  as  tliat  of  the  lower,  and  the  spaces  that  the  laterals 
should  have  occupied  were  bat  half  evOiciciit  for  their  ac- 
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OMomodation.    The  position  of  the  twtli  bvfore  nnd  uiter 
trettmeot  will  be  tixn  hy  rcierriTig  to  Fif^  107  and  lOS. 

"fn  r^ulating  tl)e««  t«eth,  two  tilings  vers  to  be  aceoni- 
plubed :  I.  To  enlarge  the  areb ;  2.  To  pUce  the  irrcgu- 
Iwr  teeth  in  tbeir  proper  places.  These  two  atcp  woru  ao- 
Mmpltobed  ut  the  nnmn  time.  As  the  labial  6urfaoei«  of  tlie 
ktunU  weru  eoitiewhat  round,  resembling  coiiine  teetb,  it 
was  evident  th*t  by  forcing  tbe  t<:«tb  forward  tliey  would 
ut  as  wedges  and  widuii  the  areb,  and  at  tlto  tuimo  time 
would  gain  their  proper  plaocft.  Ity  tlic  aid  of  inclined 
pliuies,  one  for  ettoh  lateral,  adapted  to  a  ptate  fitting  tlie 
soder  jaw,  tUis  waa  gained.  In  addition  to  tbi^  a  plate  waa 
nude  for  the  upper  jaw,  biving  crib-baudH  for  tlie  firet  and 
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•eeood  bicuepidfl  of  each  side,  and  a  bar  to  nm  Around  In 
tnai  of  tliu  uppvr  iireb,  rt^indiug  mvay  from  the  laliial  snr- 
fuee  of  tlie  teeth  about  an  ciglitli  of  an  inch,  and  soldered 
10  tho  crib-bande;  patent  thread  )i^ture«  were  secured  to 
the  neeks  of  tbe  latemle.  and  the  ends  drawn  tightly  around 
tbe  bar  and  tiod.  TbKm  ligaturce  were  renewed  every  tliree 
nr  foar  days  bd  att  to  keop  up  .-t  eontiuual  traction.  The  in- 
din<wl  phines  were  worn  continually,  ilius  making  tht-ni  pow- 
erful auxiliaricfl ;  in  tlie  mean  time,  by  propping;  tlie  teeth 
•part  about  a  (jnitrti-r  of  an  inch,  tbey  allowed  tlie  laterals  to 
dip  over  the  lower  tvvlh.  From  tiuiu  to  time  tbe  bar  of  the 
tipper  plate  wae  lengthened  by  jilacing  it  over  the  onn  of  tt 
■mail  utrtl,  and  etrilung  it  witli  a  eimalt  riveting  IiAtomer. 
la  wa«  duDO  to  make  room  fur  the  teeth  aa  (bey  odvaiKcd. 
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Tlic  centn)  inctitorH  were  coming  forward  At  tlic  saiuo  tiine, 
aad  in<rreaAing  tlie  ehe  of  the  arclu 

"  After  piiretiing  this  oonrse  for  tliree  montlis  the  t«eth 
liud  urrivfil  ut  ibi-ir  proper  pliicce.  Tho  inclined  plane  and 
the  piftte  witli  the  bar  were  now  dUpen»c<l,wttb ;  but  a  new 
pUto  for  tlie  upper  arch  was  made,  with  pieced  fitting  against 
the  iMck  parti)  of  the  fonr  incisore,  in  order  to  prevent  retro- 
cueeion  or  turning  of  tlio  teeth.  Thi«  plate  was  worn  nearly 
two  niontlis,  fw  as  to  give  tlie  teeth  sufficient  time  to  become 
firm  in  tlieir  sooketB.  The  plate  was  then  left  off,  tliero 
being  no  further  lue  for  it.  Tlie  teeth  were  regular,  and 
looked  very  well ;  but  the  ehortiieg*  of  the  left  Utend,  re- 
fernKl  to  alwve,  waa  objectionable.  Concerning  iin»  I  oon- 
sidted  T)r.  J.  D.  Wliite,  who  directed  me  to  tie  a  taring  very 
tightly  around  the  neck  of  tlio  tooth,  under  the  free  margin 
of  tho  gum,  which  in  a  few  days  would  cause  the  tooth  to 
pivtrade,  aitd  thus  moke  it  longer,  lie  said  tliat  ho  had 
availed  Iiiouelf  of  thi^i  method  in  many  caeos  where  there 
was  a  ihortneee  of  one  or  two  teeth,  and  liad  peniianently 
lcngthene<l  teeth  in  this  way,  but  that  great  care  must  be 
taken  to  keep  tiie  irritation  within  proper  bounds,  and  that 
growing  teotli  could  always  bo  lengthened  in  thiM  manner, 
and  eeca-iionally  matured  teeth  ahio ;  but  8uccc«h  in  the  latter 
was  not  always  certain. 

"  I  tied  very  tightly  a  patent  tliroad  ligature  around  tfae 
neck  of  the  dhort  tooth,  and  under  tho  free  margin  of  tJie 
gum.  I  saw  tlie  patient  in  three  days,  and  observed  that 
tlw  tooth  projected  from  its  socket  to  a  slight  extent  The 
li^turo  was  still  retained,  and  the  patient  n-as  seen  again  In 
thnxi  daya.  The  tooth  had  already  lengthened  sufficiently; 
there  wm  considerable  irritation  and  simie  jiain.  Tlie  string 
wa*  removed,  and  the  patient  directed  not  to  use  tliat  side 
of  the  uuiutli  for  several  days,  and  occasionally  to  apply  a 
little  pounded  ice  in  a  rag  to  tho  gum  above  the  tootli,  and 
to  ri'luni  in  a  week.  The  patient  came  as  directed.  Ait  ir 
ritatiuii  luid  Gitb«idvd,  and  the  toottk  had  iliortened,  bat  not 
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to  ita  original  filate.  Dy  practicing  thiii  treatment  wery 
alternate  week,  cw  aa  to  give  the  tooth  time  to  recorer  nch 
BueceGsive  shock,  tho  end  wbj)  iwconipluLod  in  eix  weeks. 
The  tootli  is  Its  lung  an  itv  fellow  of  the  ollit-r  side,  and,  after 
having  its  rough  edges  dresfled  off,  pre.'tented  a  good  appear- 
ance. It  has  now  been  o%'er  two  yeaPB  since  the  affair  wa* 
concluded,  and  so  far  no  ill  effect  has  arisen  from  thiH  novel 
plui  of  Ivngtlioiiiug  tectli,  vt-liioh  litu  been  very  succetuful  in 
the  buids  of  liim  whose  advice  I  followerl. 

"It  may  be  proper  to  add  that  daring  the  finit  fifteen 
days  of  regulating  teeth,  by  means  of  any  apparatus,  there  is 
always  tnoro  to  fear  than  daring  thv  BulMH^qncDt  treatment, 
since  violent  periostitis  'm  apt  to  occur,  and,  if  it  does,  it  is 
more  difficult  to  treat,  and  more  destm<^tvo  in  i(«  cotiito- 
queQCCS  than  apparently  the  eame  amount  of  intlanmiation 
occurring  diirinj;  thu  treatment  of  a  ciise  of  irregularity  that 
liaH  been  under  way  for  « longer  tim«." 


Prior  to  1860  Dr.  J.  D.  Wliite  expanded  the  superior 
dental  arch  by  "  j)lacing  a  plate  in  the  roof  of  Uiu  mouth  as 
&r  up  as  it  could  be  extended,  but  cut  through,  to  make  two 
halves,  with  a  hinge  in  front,  back  of  the  incisors ;  this  plate 
or  plates  open  and  shut  like  a  hinge.  Thoso  plates  are  fast- 
cued  to  thv  first  uiolara  or  bicu^picU,  as  the  case  may  bo,  and 
a  spiml  ttpring  is  attached  on  either  side,  with  the  bow  of 
the  spring  extending  around  behind  the  front  teeth  and  clo«e 
to  them,  so  as  to  be  out  of  tlio  way  us  much  as  poesibla.  It 
will  bo  Eocn  (Fig.  109)  that  the  action  of  tho  Hj>riiig  is  to 
aeparatc  thc«c  plates,  which  not  only  force  the  teeth  out,  but 
also  cause  the  alveolar  ridge  and  gum  to  follow  and  mold 
themselves  acconlingly.  This  is  more  especially  necessary 
when  the  regulaliiig  of  eucli  ca»es  it*  commenced  before  the 
complete  growth  of  the  roots  of  the  teetli  to  be  acted  upon. 
AVe  comp]ete<i  the  treatment  of  a  case  about  a  year  since,  to 
whicli  we  think  Uiis  appKratuA  was  exjia^iwly  adapted.     It 
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wu  the  case  of  a  cbild  about  eight  yeare  old.  Tlie  enperior 
froat  iooiBore  and  the  liret  pcmuinont  iiioIbta  only  were 
erapted,  and  the  superior  arch  and  entire  row  of  tvoth  fell 
inside  of  thu  lowvr  im  coinpU-tely  as  one  ctip  nr  tt&uoor  Mite 
in  anotlier.  It  gave  a  lai;ge  and  swolloii  appeaninoo  to  tlie 
lower  border  of  the  face,  and  a  contracted  upptsinince  to  tlie 
cheek-bonoH  bolow  the  ejoK.  Tlie  Hpnce  hvlwven  the  fintt 
pennanvnt  nioUn>  onljr  adiuitt«d  tliv  pi>int  of  th<!  little  lin- 
ger, and  th«  roof  of  the  month  was  eo  contraicted  as  to  look 
more  like  a  fieum-e  than  the  roof  of  a  mouth.  Ab  a  matter 
of  course,  at  this  ngc  the  roots  of  tlio  iiiolare  of  the  flnt  eet 
were  partially  absorbed,  and  the  attempt  to  force  them  out 


would  be  to  excite  undue  nbMrption  and  dii«lodge  them  pre- 
matupfly.  Ik-sidw,  if  they  had  Iteen  thrown  ont,  the  capt 
forming  in  the  jaw  of  tlie  permanent  t«:th  might  not  follow 
the  deciduous  teetJi.  lu  other  words,  wo  roftardod  it  oi 
neoeeBary  that  tlie  whole,  jnw-tecth  and  all,  ulionid  be  moved 
together,  to  in«ure  bucccas.  Wc  have  not  been  disajipointcd : 
the  jaw  molded  bi«utifally,  and  in  about  a  year  the  whole 
upper  jaw  wa«  placed  onloide  of  the  lower;  and  it  hn»  made 
Buch  an  alteration  in  the  expn-ssion  of  the  fa«>  that  Uie 
child  would  not  have  been  reoogniiod  except  by  those  who 
waU'hed  the  progn!**  of  the  case.  After  the  jaw  was  forced 
to  the  desired  position,  a  aolid  pUte  was  itruck  op  to  hold 
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the  parte  in  their  new  po«ition  uutil  the  first  ntolais  were 
\ott  and  the  bicu8pidi>  had  grown  mffidcntly  lu&g  to  gnsp 
each  other,  lower  and  upper,  to  iiisnre  the  pennanencj  of 
the  case." 


In  1859  l)r.  A.  Weetcott  undertook  tlic  correction  of  an 
imgnlarity  which  inroWed  the  expansion  of  tlie  entire  »m- 
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pon'or  dental  arch.    In  Im  account  of  the  treatment,  as  (^ven 
in  "  The  Dental  Oosmoe "  of  the  eame  ;oar,  we  are  enter- 
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tained  with  a  glowing  description  of  tlic  nlmort  inmrm»'«^'* 
ftblo  obftaclea  he  had  to  eticonnter.  To  make  ench  an.  'P* 
pamtiu  a*  hu  fiiiallj  used  with  Biicceee  would  be  quilo  s."*-*  ^ 


Tie.  lit. 


dent  to  dctor  tlie  ordinary  dcnti»t  from  ntidcrtoking  tt-*' 
oorrection  of  snch  deformitiea.    The  foregoing  figures  Ilti»  ^L 
trntc  the  cates :   Fig.  110  ebowH  the  conditioB  of  the  teeC^^-^'^ 


rin,  no. 


and  jaw,  and  Fi{».  1 1 1  the  art)<!ii1ntion  or  bite  at  the  oom- 
nieiicviULTit.  Fige.  112  and  113  eliow  the  n-^ull  at  tlio  ood- 
dmioD  of  treatment,  a  period  of  fire  months.    The  first 
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ie«t  vtB  to  expand  or  spread  tlie  jaw  lat«raUy — ^the  upper 
l)eing,  at  a  point  opposite  tliu  bicuiipids,  nearly  half  an 
too  narrow  to  articuluto  properly  willi  tli«  corresponding 
eoCh  (if  th(t  lower  jaw.  To  iwcomplish  this,  the  firet  fixture 
utii[>Ii>jc(i  is  tli«  one  aeen  in  Fig.  114.  This  conaists  of  dou- 
l>lo  claspa  (one  for  eacth  bicaspid),  both  eoldorod  to  a  eron- 
liw,  bunt  so  as  mstzlj  as  poesiblo  to  fit  tho  arch  of  the  jaw. 


Pni.  lU. 
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TUifl  v»a  fitted  ID  all  respects  as  daspe  are  fltt«d  to  a  plate, 
only  labstitutlug  tho  bar  (uudo  of  eili-ur  wire,  No.  17)  for 
the  pUlc.  This  was  made  to  lit  snugly  and  firmly,  and 
plttood  upon  the  teeth,  the  curved  bar  being  etraLgbt«ned 
ir^m  time  to  time  u  the  teeth  moved.  Finding  that  tho 
■ed  (viincetion  of  tho  bxr  with  th«  clasps  destroyed  tho 
lold  of  the  claspe  upon  tho  te«th,  it  was  imbetiiuted  by  tlie 
One   tibown  in  Fig.  116,  which  was  made  with  joiots  to  ao> 

Fn.  It*. 
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^Witnodato  sooh  (-'haDge.    With  tliis  fixture  the  arch  waa 
**tlimed  nt  the  liicuspide,  but  then  arose  the  doctor's  moat 
**n(>tii  olwtwle,  viz.,  the  onUrgf  ment  of  the  arch  anterior  to 
""*  bicuepidM. 

Hit  next  stratagem  was  the  fixture  represented  io  Ftg. 
"*"•  Tiiia  consists,  as  in  the  former  pieces,  of  double  clasps 
\^  Ax  taking  tlie  places  of  tbose  on  tliu  bent  bar.  Theec 
™"pi  atv  eonnocted  by  a  straight  bar,  which  ts  made  nearly 
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the  whole  length  of  tabnlar  wire.  This  tube  Hub  a  screw  cat 
iu  it«  iaada  the  vbole  IvngtL,  and  U  suldcrud  to  one  pair  of 
tho  double  claKpA.  Tlie  otlier  pair  of  «Ia!«pi«  arc  Boldorod  to  a 
wire  wluch  screws  into  tliin  tube,  the  object  being  to  length* 
en  or  shoTtcn  the  bar  at  wiU.  The  claspe  being  nearly  fitted 
to  the  tedli,  and  tho  bur  eo  odjostod  as  to  admit  of  thuir  set- 
ting easy,  we  have  the  starting-point 

To  complete  this  fixture  for  the  purpose  of  moving  for- 
ward th«  (rtiiit  tt'Oth,  we  next  soldered  a  flat  piece  (C  C)  of 
sufficient  width  for  hinge-joints  to  conn<wt  with  it  tho  tubca 
D  D  D  D,  whicli  are  to  receive  the  spars  £  E  E  E.  These 
tabee,  wliieh  have  a  ecrew  cat  on  the  inside,  are  attached  to 
the  fiat  piuco  on  tho  bar,  by  first  Holderiog  to  the  end  of  each 


an  eye,  F  F  F  F.  consisting  of  a  flat  round  piece  to  receive 
the  rivet,  holding  it  to  tho  main  bar.  Into  thutc  tubes  aro 
acrewed  the  spurs,  wliich  arc  to  bear  and  preeie  against  the 
teeth  to  be  moved.  These  fpure  are  kept  in  place  against 
the  teeth  by  making  a  dtght  depreasion  in  tlio  teeth  thcin- 
sclves,  with  itudi  a  drill  a»  is  ummI  for  drilling  steel  or  other 
metak. 

The  Doctor's  advice  to  thoM  engaged  in  the  treatment  of 
such  caoee  contains  mme  raluaUe  suggestions :  * 

"  1.  ^ever  nnderlake  to  regulate  teeth  until  the  first  set 
of  teeth  arc  shed,  and  Oio  second  set  aro  in  their  place.  I  do 
not  mean  by  thio  that  wo  should  never  attempt  to  prwmt 
Irregularity  by  timely  extraction,  and  perhapit  by  otJicr  meaoa. 

"  3.  WltcB  a  case  is  presented,  and  the  proper  time  hae 
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arrived  for  commencdng  operations,  let  the  ic(|turies  be : 
^Doe»  Uit)  pnticnt,  or  the  parents,  or  the  gtunliiiiis,  fully  ap- 
preciate ttie  nature  and  importance  of  tlic  opcnition,  to  much 
eo  aflto  plaoe  the  ^tieatJ'uUifai  your  control,  aad  cheerfully 
to  reiimnerat©  you  for  your  time  and  akill  i '  If  liotli  these 
intcrrogatorit^  aro  answered  affiniiatively,  then  yon  may 
safely  iindcrtalcu  the  ta«>lc ;  hut  if  eitlicr  u  even  douhtfiil,  and 
eflpeclally  the  former,  you  hod  better  diamiMi  Ute  caite. 

*'  8.  If  you  decide  to  commence  the  operation,  take  ao 
curate  imprcE^ions  of  both  jaws,  and  of  the  two  in  combina- 
tion, or  an  articulating  iiiiprcesion,  and,  before  you  see  your 
patient  again,  or  prepare  any  fixtunw,  gtitdi/  fi^n  ear^vUy 
and  tlioFfAtghlij,  and  coine  to  definite  and  dii>tinct  coiicluitioiis 
before  you  make  the  first  move  tliat  is  seen  by  the  patient. 

"4.  Set  thoyWos,  if  you  can,  before  you  coininonoe,  and 
require  at  least  one  half  in  advance  (w)iich  often  secures  a 
punctuality  which  nothing  else  will),  and  be  sure  to  set  it 
high  enongh  (and  there  in  little  danger  of  jour  getting  it  too 
high),  and  then  ho  faithful  to  tlio  lust  degree,  whether  you 
make  or  lose  mon^.  Never  ourUtil  any  fffoHj'orj'tar  your 
arrangement  may  not  prmie  provable. 

"  5.  Conaitier  well  (Hf  congtitution  and  the  fifolth  of  the 
patient.  If  the  couslitation  is  naturally  feeble,  and  espe- 
cially if  the  health  is  bad,  hett«r  by  far  run  the  risk  of  COD- 
finncd  irregularity  tlian  undertake  any  operation  of  thU  kind 
of  much  magnitude."         

I  can  not  refrain  from  invorting  a  portion  of  the  report 
of  the  tr^tment  of  a  case  of  irregularity  which  wna  made 
before  one  of  the  prominent  dental  societies  and  published  in 
"The  Cosmos."  It  necdtt  no  comment  other  llian  that  it  was 
not  intended  aa  a  travesty  on  mechanical  j^iirgery : 

**  The  cast  of  the  snperior  ma.xilUry,  as  it  originally  was, 
presented  a  very  eontraeted  areli  and  irregular  set  of  teeth. 
Tbc  object  was  not  only  to  regulate  these  teeth,  but  to  ex- 
pand the  roof  of  the  mouth  and  increase  tlte  size  of  tlie  arcli, 
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^^^^H         to  tlie  teeth,  and  tlie  har  80  ai  i ' 

1  at  Olio  time. 

^^^^B         ting  e*sy,  we  have  the  starting' 

,B-     dim  paliait  is 

^^^^H               To  complete  this  fixtnre  i" 

4A  iSHT  tcHh.  which 

^^^^M        ward  the  front  tecUi.  we  iioM 

.    ^pafag  tlte  arch 

^^^^H         sufficient  width  for  hinge-join' 

.ia  soon  M  one 

^^^^1         O  D  D  D,  which  are  to  reoei  < 

_.-oUl  1m!  taken. 

^^^^1        tnbM,  which  have  a  ecrew  en: 

•.-  ncfCMuiTT  for       ^H 

^^^^P         the  flat  piece  oo  the  bar,  by  tii 

lo  two  weeks,        " 

^^^H 

If  it  is  bat 

^^^^p 

^^^^^^H 

r*;  but,  if 

^^^^B 

.^ra.  <-4i  11  plate  ntaj 

^^^H 

^  J  time  which  each 

^H                  ^^«^A 

■  •at  two  weeks  the 

^m              ^m^ 

^m    1  r'j*'     Tlie  case 

^H              '^'^^^^9 

. »«atph»te  it.     When 

^H              ^ 

^wtoood  with."               M 

^^^M        u  pjc,  F  F  F  F,  consisting  of  V 

m  "  believed  to  be  the       ^^ 

i  te'  both  parties  inter-            1 

^^^^1         Ihfi  rivet,  holding  it  to  tbe  nuto 

.perimcEut,  although           1 

^^^H         screwed  the  spnrs,  which  are  tu 

^J 

^^^^H          tetrth  to  he  moved.     ThuM)  epur. 

^H 

^^^H         the  teetli  hy  making  a  slight  di 

^H 

^^^H         selves,  with  each  •  drill  as  is  tw- 

,.»hH-    -,-'    I,  0r.  Gil-       ^1 

^^^V         metals. 

Mttk               "f  IVnn-       ^H 

^         •           The  Doctor's  advice  to  tho 

a  yimiig  lady  of  four-        ^H 

^^K                micli  caees  contnins  Forao  Tftlii:i' 

•■Kd  b;  tiut  meuihen       ^H 

^H                      "1.  Never  untltfrtake  to  n 

^H 

^H               of  teeth  are  abed,  and  the  eec<^t 

Hfxiriar  laturala  flood        ^H 

^H                Bot  mean  by  this  that  Wf 

'  thtt  eontnl  inciMm.        ^^M 

^H              irR^nlanty  by  timely  oxtr.' 

i-iiutralf  H>  to  Ivavc        ^H 

^H                    "  a.  \rbra  a  COM  is  prasMM 

tponihle  to        ^H 
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'^drn.'w  the  laterals  into  their  proper  position  witlioat  eacri- 

6ciiig  (tiu  bicu£pidHi  ut  tlio  (uuiiu  tiiiii-  the  eentnil  inoiisora 

rmJcod  outward,  so  M  to  make  the  lip  unduly  protuinenL 

XtkO  lower  front  teetli  raked  inward  so  much  that  thoy  did 

I      not   approximate  the  BUperior  t«eth  when  the  mouth  was 

^bcloAcd.    The  right  upper  Evoond  tcui]>onu-y  niular  was  HtiU 

^^n    plaec,  and  Uie  pulp  had  been  removed  from  the  first 

I,     lo'wer  molar. 

^K  *^l}r.  McQuillon  eaid  it  was  difficult  to  form  an  opinion 

J^-UB  to  what  phui  of  trcatmeut  would  ho  the  bei^t  to  adopt  in 

tr^^ating  a  caae  of  irregularity  of  the  teeth  wlien  the  concla* 

■ion  liad  to  be  arrived  at  merelv  from  an  examiualion  of 


FM.I1I. 


P^Afiter  modelH,    An  inflpection  of  tlie  month  and  a  view  of 

"*•*  loatura  of  the  patient,  in  person  or  by  means  of  a  photo- 

ft^'*l>li,  WM  a  neeoeBory  aid  in  forming  a  correct  dia^oeis. 

***    lud  frequently  been  congulted  by  fellow  practitioners 

"hiding  at  a  distance,  who  liad  sent  plaster  models  by  mail, 

"^t    aoBe  of  them  had  ever  thought  of  forwarding  photo- 

^•^phs  of  patient*.     The  ago  of  the  patient,  the  laxi^  or 

'^^'iBity  of  the  tii^ned,  the  con«tittitional  ))wuharitie».  were 

^»«it»  on  which  one  should  be  informed,  and  this  conld  be 

"^tt  »w|uirod  by  a  personal  interview.     With  tboK  draw- 

^>*cka,  lu)  woald  sn^^^t  tlie  introduction  of  a  piecu  of  hick- 

^  wood  between  tJie  superior  laterals  to  act  as  a  wedge  and 

un»  them  past  the  central  incisore,  and  then  would  use  the 
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BilTer  bar  and  nihber  ligaturee,  w  proposed  by  hitn  Id 
Uio  ligattirGS  being  attached  to  tlie  laterals,  eo  as  to  dnw 
tJictn  into  their  proper  position  io  tbc  arch.     During  aU  this 
time  HQ  inclined  plane  niiido  of  Lard  nibtx-'r  and  tiitt.'d  to  tin 
lower  teeth  would  matenally  aid  in  forcing  the  laterals  hi. 
their  proper  position. 

"  Dr.  Long  would  pnrene  the  eame  treatment  as  tliat  en, 
gcstcd  hy  the  preceding  8pcak«r.    If  the  cuts  in  the  bar  od 
the  aide  toward  the  cuepid«  were  exteiifivd  farther  hock,  tW 
ligatures  would  press  the  cuspids  hack  at  the  same  time 
lateroJe  wore  being  drawn  forward. 

"  Dr.  Head  :  When  it  was  nccetsary  to  UM  lig«tnrei» 
bad  found  a  plate,  witJi  hooks  for  tievuring  tlie  ligatnm, 
produce  better  resulta  titan  when  attached  to  a  bar,  which 
frequently  gives  rise  to  eerioos  trouble  by  slipping  up  oi 
the  gum. 

"  Dr.  Stellwogen  :  It  i»  cweential  to  soiooew  Iliat  the 
tient  sliould  be  willing  to  undergo  the  suffering  necessary 
Bccompli&h  tlie  object  desired,  namely,  a  regularly  arnuij 
mt  of  t«oth  ;  luid  it  will  ever  he  premature  if  we  commeiico 
before  euoh  consent  bu  bocn  obtained.  Hence  the  patient 
should  tiave  arrived  at  an  age  capable  of  reasoning.  A  sec- 
ond step  in  this  by  no  means  inviting  branch  of  jiractico  k 
to  study  the  patient's  features,  both  full  faoe  and  profile, 
noting  any  (icfect*  that  may  be  a)>paront.  Many  times  pro- 
tracted i^ufFering,  and  even  i^erioua  injury,  may  bo  avoided 
by  remembering  that  it  is  nnneccesary  to  expand  the  alve- 
olar arch  simply  to  get  the  whole  of  the  tt-etli  in  {Kwition, 
where  it  is  htrge  enough  to  barmonize  witli  the  face  and  does 
not  impair  the  voice  or  mastication.  The  spcciali.<it  who  nn- 
ueceeaarily  prolongs  the  treatment  to  save  useless  tc^th  at  tha 
risk  of  causing  more  serious  disturbance,  ua  dyepciMia,  ncr> 
vous  debility,  etc,  is  as  fit  a  subject  for  ridicule  aa  the  igno- 
rant i)hy»irian  who  overloads  the  digestive  organs  with  dmgil 
for  neuralgia  caused  by  an  exposed  tooth-pulp.  While  it  ti 
questionable  or  even  bad  practice  to  preserve  useless  t««lli, 
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■Iwayn  remember  that  it  is  nre  that  uiy  of  the  nx  anterior 
teeth  can  bo  removed  without  eerious  deformity  resulting 
from  ibu  luGe,  The  first  or  second  biciupids,  from  tbi-ir  lia- 
bility to  diflouc,  their  Accondnry  IniportAnoe  in  ojivucli,  ux- 
pniMinn,  or  tnutiofttion,  and  tinallj  tlie  apacc»  left  af[«r  tlieir 
extnurtion  being  so  easily  filled  and  so  frequently  sufiicient 
•£(>r  tiie  purpoees  of  the  orthodontist,  arc  all«utliciuut  argu- 
metiu  for  the  ucriUoo  of  tlioee  organs  in  preference  to  othere. 
The  ooolosioD  of  the  teeth,  tho  manner  in  whicli  they  tend 
to  interfere  with  the  movement  of  each  other,  also  tlie  pro- 
posed ooclnition  to  bo  gaiiiud  aftor  thu  trvatiueut  hm  boen 
ooiupletod,  ohould  be  taJccn  into  aeeonnt." 


I 


Tbiu  following  reniarke  and  iUnstrationa  are  taken  from 
Towee'it  "  S>-stom  of  Dental  Surgery"  : 

"  8oroe  ditferenoe  of  opinion  exirta  M  to  the  l>e«t  mode 

«nf  preMJng  tJie  teeth  outward.     Recently,  vulcanite  plates 

■fitted  to  the  palate,  and  extended  over  the  molar  teeth,  have 

^loeu  adoptcii.     Thu  vulcanite  over  the  niaeticutiug  iturfacvB 

of  the  molar  teeth  u  left  RufBcicntly  thick  to  prevent  tho 

Tipper  and  lower  front  teeth  from  influencing  each  other 

'When  the  mouth  its  closed.'*    The  pUite  is  fitted  to  tho  uocktt 

of  tlie  tootli  to  be  operated  upon,  between  wbich  and  tho 

plate  portions  of  dry  (•omi)rc«ed  wood  are  placed,  in  cavitiea 

oat  to  the  vulcanite  for  (heir  reception.     Each  iostanding 

tooth  will  have  its  correfi]jonding  cavity  in  the  plate,  the 

formation  of  which  nxjutTBB  Boine  UtHc  attention.    The  form 

idiould  U'  similar  to  that  of  a  shallow  drawer,  tlie  front  of 

vhich  hu  l>een  removed,  and  so  proportioned  as  rogtrds  tho 

upper  and  lower  sorfaees  of  the  plate  in  wliioh  it  is  cut  that 

the  soctiou  of  wood  will  not  fall  out  into  the  mouth.    Tito 

■  U  wm  Im  anmcMIMy.  etctpt  In  oiirkordiurr  InttanoM,  to  mkke  tbo  pro- 
4riaa  ban  propo«ed  bjr  Mr.  trm<a.  jU  da«crib»d  cl*««l>tre,  tho  flilore*  uul 
Iba  fldncBMlloa  lo  Hu  und«lj  atll  prattnt  tho  1o««r  t«ctli  from  raurdiag  Iho 
I  of  tfc«  apptr  ouM.— Tu  Avtbok. 
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wood  should  be  fitted  to  the  cavit ; 
at  that  end  which  lies  toward  the 
been  adjusted  to  the  month,  holes  i' 
for  the  admiasion  of  ligatures,  wli^ 
and  tied  to  one  or  other  of  the  m 
the  month. 

"  In  arranging  the  ligatures,  ca: 
do  not  press  npon  and  irritate  tht 
bered  that  the  gams  approach  neu . 
fac^  of  tlie  teeth  on  the  liogui 
Hence  the  holes  in  the  plate  shi 
corresponding  to  the  free  edge  of 
rests,  and  continued  obliqnelj  in 
the  line  followed  by  the  gum 
teeth.    If  this  precaution  be  o 
tied,  will  paes  in  a  straight  line  ' 
tooth  to  the  lingual  surface  of  '• 
with  the  gums.    In  selecting 
ligatures  are  to  be  passed,  we  i 
and  the  position  of  the  teeth  ti 
should  the  temporary  molars  1 
make  use  of  them  in  prefer- 
The  abrupt  termination  of  thi 
larly  suitable  for  the  purpost' 
which  they  will  be  retained  !■ 
little  consequence, 

"  By  the  foregoing  mean^ 
preparatory  to  the  introductio 
cells  for  tlie  reception  of  wh- 
side  by  the  teetli  to  be  movei" 
by  the  plate.     After  compre: 
dry  willow,  plane,  or  some  o 
be  out  off,  and  from  these  fn       "^ 
will  fit  with  moderate  accur     ^" 
plnte  and  teetli,  talving  care      -^^ 
parallel  with  the  long  axe- 


t'  tlie  apper 

•>:ir}'  to  deepen 

,::riim,  and  the 

>'>  restore  the 

.'.jrd  moTement 

•  liange  in  poei- 

:F<'t;n  gained,  it 

^iiid  Bubetitute 

ipoD,  so  as  to 

III  tliat  which 

i.'n  coDtinned 

■  ire  than  two 

>>  Rame  time. 

I  the  irregn- 

-cutral  teeth 

"ii.    But  in 

.i>  meong  to 

'  lug  to  iheir 

ard.     This 

Mite  fnune 

i:baekB  oi 

rhe  end  of 

i.-i  but  rerj 

>h  wmbe 
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wood  commcDee*  to  absorb  moutnro  it  will  oxpand,  and  in  « 
direeUoa  tranavene  to  that  of  its  grain.  In  expanding, 
eltiier  th«  tooth  in  front  of  it  must  move  outward,  or  the 
plate  aaoet  be  driven  backward,  and  witb  it  the  molar  tectli 
to  wbicJi  it  is  fitted.  But,  as  tlie  front  teeth  aro  capable  of 
tbe  lea«t  reustanoe,  the^  are  the  first  to  yield,  and  tlierofore 
^rftdnally  advance  before  the  expanding  wood.  From  timo 
Eo  time  thti  w«dge«  moat  bo  rcnvwed,  each  new  piece  being 
di^htly  lai^r  tlian  it«  predccoMor ;  and,  a«  tlie  teeth  more 
apoo  an  axis  aitoated  near  tlie  apicee  of  their  rvitpoctire 
^oota,  the  receptacles  become  changed  in  fonn,  and  it  will 

i 

FH.1M.* 


to  modify  the  fonn  of  tlie  grooves  in  the  ivory 
If  thia  precaution  be  neglected  tliere  will  be  a  ditll- 
Ity  in  rctitining  the  wood  after  the  teeth  have  been  moved 
"rum  their  original  position.     The    receptacle  will  have 

Siovtne  nikvaiu  pUtc  GtuJ  lo  thn  u|i]>«r  jnw,  for  rlic  purpot«  o(  fordng 
Ae  (wntral  Indwrn.    The  rutcuiitr  I*  li^ft  »ufli('ii:ntlr  tliick  over  tbo 
■nrtac*  of  tb«  back  ImOi  to  prcvool  Lhc  lower  tcctli  from  Influen- 
ts tkeac  10  be  Dpfralnl  ii|>on.      Tb«  pl«l«  I*  rtulnvd  bj  liftMuiM  pMMd 
Ui»  rolcaslM  and  round  th«  temporarr  mnlarvi  poitcrior  1«  tlw  eeotnl 
iIm  iprnBrw  of  tlio  ocll>  for  iha  renpiioo  of  th«  coniprwxJ  wood  ar« 
tldow  the  fix<>n',  *  Httiim  ot  lbs  pftrti  in  lifu  b  glrcn,  (bowing  (bo 
lagtb,  with  lL«  piMt  o(  vvod  rattortd  ud  pUocd  unilcrnmlb." 


I 


in 
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clianged  in  form  ae  respects  the  relative  bizo  of  the  tjftt 
and  lower  poHioiiH.    Uunco  it  bocoiiMw  Beoesearj  todcsjn 
liiAt  vikI  oi  t)i«  groove  which  liefl  near  the  gum,  itndll^ 
exca^-atioa  mnat  be  made  mifficientljr  deep  to  reoUn  tlv: 
parallel ii^iR  vrliicli  lias  been  lost  by  tlio  outward  monsMafcd 
of  the  tootli.     When  the  required  amount  of  cbaiigo  in  pM^ 
tion  i»  coiiBidenibte,  and  tlie  half  of  tliis  has  been  gkined,  it 
maj-  be  neceeaar^  to  diecard  tlie  original  plate,  and  flnbetibte 
a  now  one  titled  cloee  to  the  toclh  operated  upon,  so  K  t** 
admit  a  tliitinijr  and  more  maiiogeablc  wedgo  than  that  wbieb 
would  have  boon  inquired  had  tlie  tieatment  been  ooDtiBDO^ 
with  the  first  made  appafatOE. 

"  It  ifi  doubtful  whether,  a*  a  general  rule,  more  than  f*"** 
tcctJi  can  be  ndvantageouiil,T  operated  upon  at  the  ume  lin^*'- 
If,  for  iniitancc,  the  four  incisora  are  involved  in  the  intgT*^ 
larity,  it  may  bo  dosirabte  to  push  forward  tlie  central  te^**' 
first,  and  then  move  the  lateral  teeth,  or  vice  verta.    Bat     **^ 
adopting  tills  plan  we  inu»t  not  neglect  to  take  metn*    '^*^ 
prevent  the  teeth  first  operated  upon  from  retreating  to  tbt^-*'' 
old  place  while  the  othere  are  being  forced  forwanl.    Tl-m-** 
may  be  uecoinplteticd  by  inserting  into  the  vulcanite  fraix=>^ 
pegs  of  wood,  the  free  ends  of  which  rent  upon  tJio  bacb  ^i^* 
the  moved  teeth.    In  tliia  application  of  the  wood  the  end  «^'' 
the  grain  will  n«t  upon  the  tooth,  and,  as  tliere  is  but  ««"^ 
sUgbt  expansion  lengthwise  of  tlio  grain,  the  teeth  will  t*** 
simply  held  in  position. 

"  When  the  wliole  of  the  instnndEng  tcctli  have  b*>^** 
moved  outward  to  an  extent  sufficient  to  initure  their  paaai*'^ 
in  front  of  the  lower  teeth  on  the  mouth  being  cloAed,  tJ* 
use  of  the  apparatus  may  be  discontinued.    Sometimes,  ho^^^« 
ever,  it  will  lie  foimd  that  tlie  buck  teeth  of  th«  tipper  at* 
lower  jaws,  from  having  been  kept  apart  during  the  trpa^^ 
ment,  lose  their  proper  antagonisjn.     They  become  raisc*^ 
in  their  soelvets,  and  prevent  the  front  teeth  from  meeting' 
each  other ;  under  these  circnni»tance»  tho«e  portions  of  th^ 
vulcanite  plate  which  extended  over  tlie  masticating  aurfacn 
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of  tbo  tMck  teeth  must  bo  mmoved  so  as  to  allow  the  teeth 
toeomo  in  contact,  wLilv  tlio  pinto  prvvt'iit^  tliL-  front  tvetli 
from  falling  back  into  the  foniier  potiiiioii.  In  •  few  <laj« 
the  proper  antagonism  will  be  restored,  and  tlie  plate  ntay 
lwdi«eard«d. 

"  lutawl  of  ueiiig  nileanltc,  metal  may  bo  uBed  for  tlio 
plate,  Tlie  molar  teeth  on  either  Hide  are  capped  with  gold, 
tiitt  ope  Iteinj;  inaile  so  that  they  tit  tiglitlj;  upon  the  teeth. 
From  thuto  a  band  of  metal  in  extended  in  front  of  the 
teeth.  Hol«H  ore  drilled  in  the  Iwind  opposite  to  the  teeth, 
land  strong  etlk  thread  is  passed  round  the  neck  of  eaeh 
tootli  Mid  through  the  'conveponding  holes,  and  tied  tightly 
'  oa  the  outer  sarfoce  of  the  baud.    The  teeth  will  by  degrees 


Via. lie." 


»»«  drawn  toward  the  band ;  but  the  process  is  a  slow  one, 
"><1  ppqiiire!»  frerinent  renewal  of  the  ligatun*. 

*'  I  have  commonly  iiitcd  vulcanized  caoutcliono  in  the 
I  of  fiilk ;  with  this  material  tlie  tension  is  more  uniform, 
tire  r^-iHMPab  need  not  be  made  so  froquontl  v.  The  fixing 
tlie  India-mbber  to  thoband  WMatfinrtndifficnItj;  tying 
_  >a  impracticable,  and  hook«  eonid  not  well  be  used.  I 
*<«md,  however,  tliat  by  cntting  fine  slits  with  a  liair-«aw 
uhUqaoly  Uirougli  tlie  metal  bimd,  and  then  pa«aing  tlie  two 

*  '%on  ncol  tKf  flned  lo  tb«  molar  ifivth,  nith  •  buid  aitcBdlng  from 
'^  b  tnal  ot  tbt  l»d«en.  To  Ihe  ricIdI  Iwiiil  to  flxw),  llfcMuiw,  aftrc  hciog 
^■"4  raud  llw  fNU  tMlb.  nere  aMacbcil,  nnd  tlivw  Iht  luTcrud  locth  for- 
**H  uu  Oiej  ema  h  «aiiMt  «iib  ilu  buil." 


TUSION*.  OB  TWETIXG  TEBTir. 


i«f  tba  aoQlcluno  in  a  stAtts  of  tensiou  into  tfa«m,  the 
m«  fiimljr  retained.  Silk  ligatures  require  m- 
LWMH^  Meoad  daj,  but  the  caoutchouc  wil)  ]«»t  double 
,  aid  win  prodnoe  »  iducIi  more  npid  effect.  I  have 
i%  tkMMmbii  men  •ncocedod  la  bringing  tooth  out  in  the 
11—  iif  ■  >Mtii|g.hl.  ■ml  the  case  hu  been  diuiiifleud. 

■*  Itltmtm,  ir  Imtting  ^  th«  enUral  ineisorg  iijwn  tb«ir 
.  i»  ar  ftuai  ran.  The  defect  in  po«itiun  may  be  oom- 
I  m  Mil  «i)tnl  io  oddi  tooth,  or  it  nut)'  he  f^rcator  in  the 
titt»  ihM  ill  Um  other,  or  it  may  ho  conliued  to  one  tooth 
•M^  XIiIM'  ^  mcaial  nides  may  bo  directed  toward  tlie 
jmiti^***  tbc^  niBj  In)  tunied  ton'ani  the  hp«i,  or  the  one 
^^tlt  ^..•^x  S*  twwtod  iu  the  one,  and  the  fellovr  tooth  in  the 

'Ik  •  <Niw  m^ntly  under  tnentinent,  tlio  right  incifior 
i^aJm  't>  iiitMtwiuiee  at  the  age  of  thirteen,  with  the  linguid 
«t  jlvl  with  tlio  median  line  of  the  moutli.    In  this 

Uw  hwi^  i*  a  (jiiarler  of  a  turn  nut  of  plnce ;  but  in- 
—^  MW  tcnmlcd  in  which  tlie  IwUting  has  extended  to 
;>  M  ludf  a  turn,  so  that  the  lingual  surface  ]>rei>eiits 
ip»,     'I'ht'  jintient  was  a  foinalo,  aged  fourteen  jeara. 
'I  '>>uiml  iiici&or,  uf)  to  the  age  of  thirteen,  did  not 
■)H*aranoe,  consequently  the  crown  of  tlie  right 
u»d  LuA  eentnl  tcetli  leaned  toward  each  other,  leav- 
''•''<ral  insufficient  for  the  mining  tooth  to  take  its 
lion.    At  thirteen,  however,  the  tooth  appeared, 
lian  Hde  rlirected  toward  the  lip,  but  it  was-not 
:Ltttl  eb]K«d  tliat  the  caee  came  under  treatment. 
hng  6guro  will  ithow  the  general  position  of  the 
'  niny  he  remarked  that  the  canines  n-cre  alightly 
tieui  than  the  anterior  teeth,     A  careful  exami> 
>  ttio  conclusion  that,  supposing  the  laterals  and 
html    inciwr  vrero  pressed  out,  so  n«  to  range 
■  lliu  canines,  sufficient  ejiace  would  tlicrcbj  be 
lUtw  tho  twisted  tooth  to  hold  the  normal  posi- 
ig  under  this  improeaion,  a  pUte  was  made  to  fit 


TCBXixa  AX  mcisoii  in  its  socket. 
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rtii«  palate,  and  attached  to  tlio  bicmpid*  by  wire  continued 
orer  tbe  crowns  of  tboM  teeth  on  either  side  of  the  mouth, 
and  tenninatod  by  n  email  T-lil<«  extremity,  which,  by  way 
of  proinctEng  the  teeth,  waa  covered  with  a  lliiu  iiiv««tmeut 

[  of  floRS  silk.    In  this  manner  the  pluto  wua  tlmily  retained 

'  in  its  pUoe. 

*'The  next  proceeding  consisted  in  ftoldering  to  the  back 
ftmrt  of  the  plate  two  bands,  composed  of  gold,  rendered 
elsatiu  hy  the  addition  of  three  grainit  of  platinum  to  one 
peunywuifflit  of  the  ordinary  eightcvn-camt  gold.  The  free 
•oda  uf  the  bands  were  iidjnsted  to  preee  oatward  and  from 
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to:^^a^ 


iiregnlar  tooth  the  two  contiguoos  teeth,  in  the  manner 
*<*Mti  in  tlie  accompanying  ligiire. 

**Id  the  eourKC  of  nine  diiye,  GufficicDt  cSbct  had  been 
'''^acwd  to  render  it  deairablo  that  tlic  inciwr  it«clf  should 

'ShMW  lli«  rljht  rantnJ  Indnr  IsiaUd  on  ii«  aiU  ii>  Iho  full  tuUiU  of  • 

r^  —  ^r  «l  ft  ivT«Iutinn,  wflh  ih*  utjoiniiie  inriMn  in  cIom  oonUcI  with  it* 

^     '**l  tari  UagiMl  MrhiMti.    The  DMtxl  pUte  used  in  th«  fim  lUgc  of  &e  oper- 

'•*'  I*  •bowB  in  nfti,  triib  (he  1*0  dasik-  banda  ot  gold  talJerod  to  th*  back 

'"^  al  tlw  pteu^  Mid  Ibo  Inc  ciula  in  u  ptnltloa  for  wpkrailnK  the  right  btoral 

^  1<(|  entnl  IncUor  b  onlar  to  ffta  tptoe  for  limine  »■«  diipUead  Molfa. 

**  ^  tkault  b«la«,  ilw  ouMUwr  vt  ■djiuiiag  tbe  win  bude  for  the  nkntiin 

**<U|dalgh«bowft." 
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APPARATCS  rOK  TWISTING  TEKTO. 


he  tctcd  upon  !n  order  that  the  increftseti  interval  Hhoold  be 
oceapied  by  the  tooth  for  which  it  had  boon  obtained.  A 
seoond  pUte  ww  constnictcd.  In  tliis  a  bar  oi  gold  wu 
coutiDucd  in  froiit  of  tlie  teeth,  and  attached  to  tlie  iitit«rior 
T-i>fcce  on  either  aide.  Metal  cells  for  the  reception  of  com- 
pretuted  wood  were  then  soldered  to  the  pUto  and  to  the 
band.  One  wa«  placed  $o  tbat  tlie  wood  would  priv»  upon 
the  dixtal  angle  of  the  tootli,  the  otlier  upon  the  labial  eur^ 
face  Dear  the  median  angle.  The  forces  thus  brought  into 
play,  acting  in  opposite  dinjctiona,  turned  the  tootii  upon  ita 
axis,  and  were  euliicient  to  influence  tlie  inipin^nng  lateml 
and  central  teeth,  and  force  them  out  of  tbo  way  of  the 


dowly  turning  tooth.  In  a  few  days  it  became  nccc«ary  to 
alter  the  po»ition  of  ihu  rucvptacles  for  the  wood,  and  sub- 
sequently to  move  them  from  time  to  time  toward  the  re- 
treating angles  of  the  tooth. 

"  After  tlie  »ccond  plate  hod  been  in  use  thrco  weeks,  the 
tooth  liad  so  far  changed  it*  poridoQ  that  the  medial  aide 
stood  elightly  in  front  of  tlie  left  ineUor,  and  the  distal  side 

■  "^0*1  Uw  coodltlon  «t  tfa«  MM  llluWrMri]  ia  the  prMwding  flffurv  afwr 
tlio  idjoiQiDg  IMdi  birc  bem  trpwied  bj  tbc  cluik  bnndi,  Knd  Ibo  dtuplwad 
toMh  turned  cii^llf  fntm  lu  original  fiisitilan.  Tim  plate  iu*d  in  lbi^  Iha 
•MOwl  tUgo  of  iliB  oprraiion,  U  rtliovn  in  ndi.  with  the  tnettlllc  bixxc*  for  the 
icccptlon  ot  til*  wmptMnJ  wood  iii  llie  poiitionH  nuttnblv  for  Ffl«ctln|[  iho 
funhfr  pmgr«M  of  the  trcatucnL  It  *111  be  Bp|iBn:nt  lb«l  tbc  btnt*  vUl 
tvquln  •  clMiigg  of  podlioo  ■bco  tbe  tooth  bw  nortd  tw«y  fi«rm  thvm." 


REGDLATKQ  WITHOLT  APPABATUS. 
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»  Ifltle  posterior  to  the  lateral  incisor,  preecntlog  *  dogroe  of 
inegnlarity  which  woulil  attract  hut  little  notice. 

"Ab  the  loft  iQcifior  was  still  a  little  internal  to  the  arch 

vliieh  would  be  (Icscrihi-d  if  the  cftuint'H  wcru  taken  as  the 

guide  for  its  formation,  n  cell  was  adjiiflted  ui)oii  tliu  pUt« 

bebini]  that  tooUi,  and  the  wood  brought  into  operation.    At 

the  tame  timo,  the  operation  upon  the  Ungual  surface  near 

tLo  dirtal  angle  wan  ooutinued,  and  the  dt^^ee  of  preeenre 

opon  tbo  labial  eurfiicu  was  considerably  reduced.    In  the 

eoorse  of  a  second  term  of  tlireo  weokR,  the  tootii  was 

hroogfat  into  positicHi,  ranging  evenlj  with  the  oontiguoaa 

teeth. 

"  Tbo  foregoing  illuBtralioii  will  *how  the  principlea  opon 
vbioh  the  opcmtioii  wu«  conducted,  altliougb  the  wood-ro- 


'**>^ng  eellfl  are  given  in  one  poeitioii  only.  It  must  be 
^'^'lerfrtood  that  they  were  moved  from  time  to  time,  eo  as  to 
***llw  up  the  moving  tnoth.  and  so  adjusted  ae  to  bring  the 
^"^■SBre  to  bear  in  such  directions  aa  at  tbo  time  appeared 
lie  rwjiured." 
In  Fig.  122,  copied  from  Mr.  Toraee,  it  ia  maoifcM  tliat 
.^^  fint  step  is  tlto  removal  of  the  dodduous  centrals  and 
^*^jn  only. 

I         If  the  pormanent  centrals  have  developed  no  more  than 
^^ij  appear  t«  have  done  in  tliis  engraving,  it  ia  quite  po«- 
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PXFORTDSATE  BB8CI.7B  FROM  EXTEACTION, 


the  noocMity  of  weftring  any  fixture.  Working  at  them 
uitli  the  tliQtnb  by  the  child  itself,  or  with  a  bit  of  stick  as 
a  kind  of  lover,  osing  tho  lower  tooth  as  n  fnlcram,  will 
uft4:n  euouccd.  If  uQ  applliincc  is  n-quirod,  one  of  Uio  va- 
riottt  fonitf  of  adjusting  a  gold  wire  or  baud  in  front,  to 
which  the  teeth  may  be  attached  and  drawn  by  elaatio  liga- 
tures, will  be  found  quite  offuctual. 

Fig.  133,  another  illufttntioii  from  Mr,  Tomc«,  '*  ehowa  « 
cue  in  which  tlie  V-shaped  conformation  wm  attended  wiUi 
annsoal  contraction  in  tho  neighborhood  of  the  bicti«iiid  and 
first  pcrmauont  moUr  teeth.    On  tlie  left  side  both  of  the 


Vm.  10. 


bicmpidA  were  removed,  and  in  the  right  tho  second  bicuspid 
was  extracted,  without  any  advantage  being  gained  as  r^^ards 
the  oontmoted  condition  of  the  palate.  The  deformity  te  to 
groat,  and  the  base  k>  contracted,  that  BQccossful  treutmcot 
would  bo  attended  with  greiat  difficulty." 

UdIush  there  were  circmnstances  connocti^d  with  this  case 
which  neitlier  the  drawing  nor  the  description  snggcsta,  it  is 
likely  that  it  would  have  been  fuimd  quite  as  amenable  to 
trcAtment  ns  tho  cases  of  a  similar  character,  described  on 
p«ge>  107, 115.  It  is  astonishing  that  any  one  could  sup- 
pose that  the  extraction  of  any  teeth  oould  have  any  ten- 
dency to  correct  the  deformity.    Expansion  of  the  dental 


BxraAcrioN  or  sopbaior  lateilvls  advisbd. 
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uch   vm  olfiwly  roqnired,  and  extraction  of  teeth  could 
□ndor  110  cudunMances  promote  oxpandoo. 

"  Wlun  tlw  lateral  tootli  ore  Bituated  tut  in  Fig.  124,  we 
need  not  hesitate  to  remove  tliem,  i<upp<^>fling  ihe  antagonism 
is  normal,  and  a  moro  forwai-d  position  of  the  central  teeth 
iroold  le«vo  a  wide  inturviil  bctwiwn  tlie  liii^uil  surface  of 
tltti  upper  and  lubiul  Htirface  of  the  lower  teeth  on  ttui  moath 
being  closed.  But  if  the  central  indsors  in  such  a  caae  passed 
behind  the  correeponding  teeth  of  the  lower  jaw,  it  would 
thiju  Ix;  onr  duly  to  bring  tliem  forward,  and  iifterward  force 
the  blL-rak  into  tbo  space  which  would  be  ftmued  hy  the 
previous  operation." 

no.  lu. 


I  Domcwliat  fear  that  tlie  adrioo  given  above  b^  Mr, 

|Toniai  to  rerooTo  the  offending  l&terala  is  not  BiifBciently 

Jed.     He  Itap  if  "  the  ant.-ifroniam  is  normal "  ;  but  the 

m'wm  with  the  lower  teeth  may  lie  rc^rdod  as  natural, 

ill  the  teeth  articulating  seoiirately  with  tlie  correspond- 

Infs  ones,  and  yet  both  jawa  be  too  narrow  for  their  proper 

elation  to  the  face.    In  many  cases  which  hare  come  under 

olieervation  similar  to  the  above,  the  whole  upper  arch 

bet-n  loo  contracted,  and  there  wii»  found  room  for  the 

placed  IntcraLi  as  Boon  as  the  arch  wan  expanded  to  it« 

proper  width.     There  is  also  another  reason  for  caution, 

which  is,  tliat  it  is  very  common  to  6nd  eome  ono  or  more 

fruil  or  dueaycd  bicuspidii  or  mohuK,  and  that,  if  any  teeth 
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Dr.  Aagril,  of  An  Faadbn^  b  'Tbe 
dMoOw  hfa  tiwlwat  of  a  MB  «f 
bwtM*  Md  •  hatf  TMM  af  agK 

Tli«  hrft  rasba  of  A«  sppar  Jnr 
Ujaudi,  the  hiani  tMiwr  awl  fnt 
((8tb«r,  aad  tba  fannv  ae>  far  nnde  the  anh  ■•  tD 
lo  Uh  laatfa  of  ibe  lover  >w.  ^  eoetact  of  vUeh 


tlia  Mumrl  ttimulnnhly  frrim  !u  tnliul  snrfam.  The  exi- 
KmdM  of  th«  nuw  rMitiirvl  tliat  tlie  liicDftpidx  on  tfa(>  left 
alda  ba  morcd  ontwnrrl  and  t^aclnrard.  The  arrangement  of 
llm  tn-ltj  nrii]  tlio  Mljtiirttnent  of  the  apparatiiB  employed  are 
iiliowri  in  Fig.  l^r>.  Thu  *iix-yt«r-oM  inular  bad  been  remored 
baoatun  of  adnDcod  docay,  iind  the  aooond  pcrmaoent  molar 
luut  iKit  tltim  eniptod.  Thu  deccriptioa  of  tlie  Krcw  bore 
tlMxl  will  lio  found  on  ya^  73. 

"  ThE*  aiipuratuii  vriut  )>lwi-d  in  the  month,  when  the  sliaft 
D  wa*  madv  to  ntvolvo  iiiilil  the  fixture  was  made  comfort' 
nlily  Brm,  when  t)ic  pntietit  wan  provided  with  the  kc-j  and 
liMlruuted  to  kuvp  tliu  Hliaft  ta  nniformlj  firm  aa  i>oceib1e.'* 


SCREW,  BOTATDIO  SHAFT,  AXD  COLLAB. 
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In  two  wcc-kfi  tlic  juw  urns  sufficiently  widened,  uid  the  plato 
ta  6UCU  in  Fig.  120  vriw  ndjtifit«cl,  tbe  molar  and  hicuepid  of 
Uit;  riglit  6i<Je  having  been  moved  apart  bo  afi  lu  admit  a  clasp 
fitted  to  the  uiolar.    A  cttUar  was  extt^ndod  from  the  plute 


no.  IK 


to  the  posU'rior  proximal  surface  of  tho  lateml  incisor,  and  a 
oat  WU8  Bolderud  to  the  pUte  at  tho  point  C,  near  which  the 
collar  Mrn«  attncbet),  tlirough  wtiich  a  smaller  shaft  having  a 
thread  eorresponding  to  the  nut  was  made  to  rcrolre.    To 


Fio.  in. 


the  oppoeite  end  of  tliis  oliaft  utoa  affixed  the  common  cJiaio- 
ewivel,  to  vhicli  was  soldered  the  ori^initl  cla»p  affixed  to  the 
extrcmit)'  of  tho  firet  shaft.  This  apiraratua  was  placed  in  the 
month,  and  the  putieut  again  provided  with  a  key  and  iii- 


209  CONCLUSION  OF  TBSATHENT. 

etmcted  to  apply  it  often  ODongh  to  keep  op  a  imif onn  pres- 
snre.  Within  a  few  weeks  both  bicoBpids  were  carried  back 
Bufficieiitly. 

The  rotating  shaft  was  now  removed,  and  a  spring  was 
soldered  to  the  plate  at  tbe  point  to  which  the  nnt  was  ori- 
ginally affixed,  and  from  which  it  extended  so  as  to  press 
apon  the  anterior  approximal  surface  of  tbe  first  bicospid,  as 
Been  in  Fig.  127.  This  spring  in  a  few  days  moved  this  tooth 
BO  as  to  leave  sufficient  space  to  receive  the  cnspidatas.  The 
original  collar  adapted  to  the  posterior  approximal  surface  of 
the  lateral  incieor  was  extended  and  cnrved  bo  as  to  press 
upon  the  labial  surface  of  the  cospidatns,  and  within  a  week 
trom  this  application  we  had  the  satisfaction  of  seeing  it 
within  the  arch  it  was  originally  intended  to  occnpy. 


PART  ir. 

PALATI^fB    DEFECTS. 


CHAPTER  Tin. 

ODKOexiTAL  AJID  ACQinBED  I.KSI0K8. 

Clett  ptlatc  bu  umsllj^  been  ufd  to  iriwi  from  one  of 
two  caoeee^  a  congcuitjil  or  an  accidental :  the  congenital,  as 


^^Vne  im[iliee,  dating  from  birtli,  and  it£  origin  being  an 
•''^*t  of  development ;  and  the  accidental,  aa  ita  name  ira- 
f^w,  being  the  remit  of  accident  or  disease. 

BtrlcUy  speaking,  ^ft  palate  is  abnoet  oliraj's  congenital, 


a04        CLBFT  PALATE  ALWAYS  OS  TOE  MEDIAN  LLVB. 


for  the  follon-iDg  reRBOna:  In  cases  where  tlie  defortL»^^^y 
aruMis  from  un  arrcet  of  dfivclopniont,  tliorv  is  n  loogitodi-i^c'^**^ 
fi«»ure  of  the  palate  on  the  median  line,  never  ol»cwb<P  -^''S 
and  always  a  tt^fiure;  while,  in  cases  of  injury  to  tlie  jiiili  ^  ~^ 
by  accident  or  diBOusc,  tbu  lofis  of  the  orgsn  ia  Bometii 
partial  aud  eometiuiee  entire,  mrcly  resulting  in  uiy 
cAfiOB  in  a  lose  exactly  the  same — frcqnontly  in  a  (!estru«ti< 
of  the  po&terior  bonier  luid  adjiu-ent  tta&nes,  and  Id  no  vri. 


I 
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resBmbliiig  a  imnxt.  Such  defect»  are  not  unifonn  in  iooal- 
ity  nor  in  extent.  Tliey  oonaint  (tfunetimes  of  Diiii]ile  [H«rfo- 
rations,  and  at  otheis  involTe  tlie  defltniction  of  tlie  velum, 
a  considerable  portion  of  the  os  polati,  tbe  vomer,  turbinated 
bonce,  and  mnxtlla,  n»d  tlie  Ium  of  a  greater  or  leuor  niuubor 
of  the  teeth. 

Fi^.  12S  represents  a  congenital  fiseare  of  tlie  velum 
only ;  Fig.  129,  a  tissuru  of  the  eoft  palate,  bard  paUte,  ud 


ACQUIRED  LESIOXS  OF  THE  PALATE. 
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BKSDLT  OF  IXUEAITED  STPHIUa 


mucill^  aliH)  congenital.  Letter  A  indicatefl  the  vamir,  B 
B  the  turbinated  bones,  and  C  C  the  biforcated  uvuU.  Fig. 
130  Ghoms  a  partial  destmction  of  the  «oft  palnte  bj-  difr 
coM! ;  in  this  cn«o  a  dcntricial  iinioti  hiu  fonned  betveeo  tin 
reiuQant  of  the  velum  and  the  pharyngeal  vails.  Fig.  131 
shows  a  perforation  of  the  hard  palate  arising  from  U>t 
8BIDQ  cause,  and  Fig.  132  illustrates  the  entire  dcetmctioD  <A 
(ho  roof  of  the  menth  in  front  of  the  soft  palate,  iDclndiDg 
the  adjiicent  maxilla  and  the  bonea  of  the  nasal  oavit;,  iln 
caueod  by  disease, 

ru.  tta. 


It  is  unpomnion  to  see  the  loss  of  a  portion  of  the 
by  accident  or  dieeafio,  which  bears  any  other  pceoinblance  ta' 
a  cleft  palata  than  a  want  of  ontiroty ;  tlicrcforc  It  may  b9 
said  that  true  cleft  palnte  \»  sXwAy^  oon^mital.  This  defect- 
is  Dfioally  accompanied  by  more  or  leea  deformity  of  the 
aides  of  the  alv-cotor  arch  and  of  the  toeth.  Sonictitnca  the 
sides  of  the  arch  arc  forced  too  far  apart,  bnt  it  is  more  oom* 
mon  to  6nd  them  contracted  or  pinched  together,  the  result, 
probably,  of  the  preasiire  of  the  external  muscles  where  the 
osseous  bridge  between  the  iidee  is  wanting.     Tike  tooth 


ouon  or  cleft  palate. 
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ten  irre^ar,  becaose  of  the  deformity  of  the  inaxUla 

npoD  which  th(.-jr  am  placed,  and  this  is  eepeeiaUy  the  case 

vn'tfi   the  u-utli  in  tlic  vicinity  of  the  figure  through  the 

■IreoLir  arch.    If  the  defect  folloivs  oaly  one  of  tlie  int«r- 

^Bxillary  sutoree,  the  adjoining  canine  on  one  side  of  the 

fissure  and  the  lateral  and  central  incisor  on  the  other  side 

will  Ite  likely  to  bo  twiMtcd  or  tipped  from  a  normal  poHitioo, 

a,nd  in  eome  oases  nndev^ped.     In  cases  of  double  ll»«iiro, 

wh««  the  cleft  follows  both  intermaxillary  sntnrea  tliroogh 

tire   alvoolar  border,  the  incisor  teeth  which  belong  to  the 

prvmaxillanr  bone  are  always  dcfoctivcly  developed  and  ab- 

Donnully  pliiced. 

The  ori^n  of  cleft  palate,  ag  before  tttatcd,  Uee  in  an' 
umt  of  development,  the  cauHeit  of  which  arrest  are  nn- 
kuown.  Certain  it  is  tltat  the  arreetation  occurs  at  a  vcty 
eirly  period  of  foetal  life,  probably  before  the  end  of  the 
Moond  month.  The  devclojmicnt  of  the  fwtus  being  HimuU 
taneonety  from  the  two  sidcx  and  nniting  on  the  median 
Hue,  it  ia  found  in  a  uonnal  development  that  union  has 
talum  pbeo  by  the  end  of  thu  tenth  wcvk ;  coiiMtjneutly 
I  cause*  whicb  operated  to  induce  the  arrcwt  were  in  action 
foro  that  time.  There  hiiA  been  some  evidence  tliat  the 
irfumiity  was  inherited,  but,  even  if  einoh  cases  were  traced 
[Wk  throngh  the  ancestry  until  we  arrived  at  the  initial, 
we  iiliimid  bo  equally  at  a  1ob»  to  account  for  the  first  ar- 
reslation.  f)n  the  other  hand,  by  fjir  the  large  majority  of 
eases  aeem  to  be  free  from  all  inherited  taint,  and  are  isolated 
cues  in  the  family,  tt  d<M^»  not  hlviu  to  be  confined  to  any 
dUB  or  condition  in  life,  and,  like  other  departures  from  a 
normal  type,  examples  may  oocasionally  be  found  among  the 
most  coltnred  and  the  purest  blood ;  bnt  the  large  majority 
of  CMM  eome  fmm  the  lower  walks  of  life — from  the  poorly 
boarished  and  physically  depraved. 

The  fiiwnre  of  the  vt-lnm  or  palate  varies  very  mndt  In 
iti  extent  in  different  indivlduab, ahowing  that  in  K)nie  cases 
t^  active  canaes  were  not  operating  until  the  union  at  the 
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median  line  was  nearly  complete,  with  sometimes  so  slight  a 
fiaGore  aji  n  luero  bifurcution  of  tlio  uvuln,  while  in  others 
the  aiTust  wiut  ut  sach  au  catI}*  [>eri(xl  that  it  prcventod  a 
jwiction  of  any  part  of  the  two  halveii  of  tlie  liiird  and  tott 
palates,  prevented  a  junction  of  the  intenuaxillary  with  the 
maxillary  bone,  and  also  pruvt-ntcd  the  perfect  fonnation  of 
tile  uppur  lip,  tbiu  preHLmtiiig  the  duforinity  kiiuwD  06  bare- 
lip.  Thus  wc  frequently  »ee  deft  jwUtc  withont  huvlip^ 
and  iiometinies,  though  very  rarely,  harelip  without  cleft 
palate.  When  the  fissure  involves  the  inaxilla,  it  follows 
the  mudiim  liuo  from  the  uvula  until  it  reaches  the  inters 
maxillary  bono,  when  it  turns  B*.ide  and  continuet^  alonf;  «»e 
of  the  intermaxillary  sutures ;  aiid,  if  the  lip  is  involved,  the 
fissnre  of  the  lip  almiys  corresponds  with  tlie  tcnniuation  of 
the  defective  suture.  CouMqueutly,  a  tissure  of  the  lip  is 
uevcr  on  tlic  median  line,  but  always  at  one  side. 

In  casea  where  the  palatine  fissnre  involves  both  maxil- 
lary sutures,  there  appears  in  frout  a  compound  or  double 
fiasnre  of  tlie  lip.  In  such  instances,  previous  to  a  surgical 
operation,  the  upper  lip  apjxiars  to  he  entirvly  wanting;  the 
Intermaxillary  lj<jne  it)  suopended  from  the  nasal  scptutn,  and 
in  the  roof  of  the  mouth  the  vomer  bangs  along  the  median 
line  without  being  joined  or  urtic-ulated  to  the  maxilla  on 
either  side. 

XcitJicr  cleft  palate  nor  harelip  is  an  arrej>t  of  union 
merely,  but  an  arrest  of  the  fonnation  of  both  bard  and  soft 
tiasoQS.  If  there  were  full  development  of  tissue  and  only 
failuro  of  union,  thu  evils  following  would  be  nmcb  <.-asier 
remedied.  This  evil  is  not  so  senou»  witli  tlie  dvfoctive  Lip 
aa  with  the  defective  velum.  In  tlie  former  case  tlie  adjoitt- 
ing  abundant  tissue  is  a  reserve  upon  wbicb  the  surgeon  can 
draw  witli  impunity ;  in  tlio  latter  there  li  a  scantiness  of 
tfanio  and  no  adequate  reserve.  Consequently  tlie  former 
cases,  when  in  the  bands  of  a  skillful  surgeon  to  remedy,  are 
always  a  success,  while  in  the  same  lunde  the  latter  are  fro- 
queutly  failures. 
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A  fismrc  of  tlio  palate  would  natonOly  be  sapposcd  to 
affect  primnrily  deglntition,  and  the  earliest  efforts  at  a  letit- 
er!^  were  directed  to  this  point ;  but  a  closer  olieorvation  lias 
abuwn  tliat  in  the  adult  duglutitton  is  nut  impaired,  tlit)  n>- 
f^rgitAtion  of  cither  Jinid^  or  mAiA»  being  very  mro.     With 
tlio  infant,  the  position  nf  the  liead  in  taking  nonnnhment  is 
favorable  to  deglutition,  and  long  l>efore  it  has  reached  ma- 
turity it  leanu  by  numagemont  to  ovorcomc  the  inconvoni- 
tttux  or  difficulty  in  ftwnlluwing.     Accidental  le«ioR«,  how- 
ever, ooming  generally  io  adult  life,  prodnce  in  this  respect 
very  grest  ineonvenieDce.    In  both  cases  (accidental  and  con- 
genital) the  faculty  of  distinct  articulate  speech  is  seriously 
itnpairud  by  defects  of  any  extent. 

The  only  evil  arising  from  congenital  cleft  palate  which 
tletnands  the  interference  of  ecionc«and  art  is  ita  impairment 
of  epocch.  Witli  a  low  of  any  portion  of  the  palate,  whether 
I  con^nital  or  accidental,  sufficient  to  make  a  permanent  oom- 
^Bamnioatiou  between  the  buccal  and  nasal  cavities,  the  perfect 
^PkrticulAtion  of  any  apokcn  Inngiutjiu  is  inipoesible.  In  the 
^r^n^lhth  lan^iage,  spoken  with  a  defer'li^'o  paUto,  the  Round 
of  £>  Bpproximalee  to  the  sound  of  K,  that  of  B  to  M ;  K 
«jid  6  bocome  impossible  except  under  very  peculiar  condi- 
tions ;  and  S,  T,  and  Cli  become  difficult  and  sometimes 
impCMsible.  Besides,  the  reeonating  tone-character  of  both 
faecal  «id  mwal  cavities  becomes  entirely  changed  by  Uieir 
Jsortial  <*r  complete  union,  ur  by  the  clurnge  in  tliuir  form 
^nd  dintenftions.  From  tlic«e  various  cnui«e«  the  Kpecch  of 
j>eop)o  s^  afflicted  becomes  altered  in  tone,  indistinct  in  ita 
enunciation,  wanting  in  many  of  its  sounds,  difficult  and 
^K>nietiDicft  impottible  to  understand,  and  altogether  disagree- 
«k.>iUt.  To  such  an  extent  lias  this  canae,  and  tliis  alone,  oper- 
At^Ml  on  a  sensitive  mind,  that  it  has  often  in  the  absence  of 
Twiief  driven  tlic  snfforer  from  society  and  made  biin  utterly 
-WTStehed.  Thjfi  ia  ()uite  nufHcient  to  ciill  forth  all  the  ro- 
^^  aoansei  of  science  in  seeking  a  remedy, 
^■^        The  cure  for  these  evils  must  be  the  closing  of  the  abnor- 
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nul  pBBsago  bjr  aome  mcaiu  wliidi  will  restore  to  the  de- 
fonoed  oigaiu  their  fnnctioDs.  In  perforations  of  the  hud 
palate,  nnlatt  of  extrannliaary  extent,  the  method  is  very 
Bimplo.  Id  the  loes  of  the  eoft  pidutu  hy  diHuaec  the  remedy 
i»  more  difficult ;  and  in  oxtonsi^'e  congunitttl  deformity  etill 
more  complicated  meau»  mu»t  be  resorted  to.  TIiu  treat- 
tnent  of  l]ie»o  leflions  lias  been  both  enrgical  and  mectianical. 
The  congenital  defects  have  beeu  treated  by  both  surgery 
aud  mevlianiem,  bat  the  acquired  caees  have  been  almost 
alvaya  relvgated  to  mechiuiism. 

The  nirgery  of  congenital  fisrored  palate  w  embraced 
witliin  tlie  last  half  century.  Tlie  Hret  effort  of  the  kind 
was  made  by  a  dontiet,  Lo  Houuier,  in  ITtH;  but  no  impor- 
tance was  attached  to  the  opcrotiuu  until  the  time  of  Ronx, 
who  performed  it  upon  a  young  American  pliysician  in  Paris, 
about  the  year  1SS5;  and  in  this  country  about  the  same 
period  the  operation  was  successfully  performed  by  Dr.  John 
C.  Warren,  of  Boston,  who  was  at  the  time  in  ignorance  of 
the  success  of  hia  Parisian  ecm/rere.  To  these  gentlemen  is 
due  the  credit  of  the  revival  of  etaphyloraphy,  and  in  later 
ycara  to  Ferfj^Hun  and  Pollock,  of  Iiondon,  who  contributed 
much  by  their  ^kill  to  its  surgical  sncceBS. 

Staphyloraphy  (a  word  of  Greek  derivation,  signifying 
sntore  of  tlie  uvula),  although  rapidly  falling  into  disuM,  is 
stall  maintaiuud  by  some  a«  being  tlto  only  treatment  which 
nioh  OBWH  alioiild  receive.  It  is  performe<l  by  paring  the 
edges  of  the  cleft  vetum,  and  uniting  them  with  sutures. 
Sir  William  Fcrgueon,  who  prohaWy  attained  a  larger  pei^ 
centago  of  sitcccwt  during  bis  time  titan  any  other  Borgeoo, 
fomid  that  aiioceee  deiiendent  upon  the  division  of  the  leva- 
tor and  tensor  palatal  muscles.  Without  this  division  the 
strain  upon  the  snturcH  was  hucIi  as  frequently  to  break  up 
(he  junction  and  destroy  the  union ;  with  the  tension  taken 
off  by  the  diviiiion  of  those  mufielea,  the  percentage  of  union 
wae  lai^ly  increased. 

The  fact  that  such  dislinguifihcd  authority  ekould  adopt 
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tmad  oootinne  to  pnctJoe  each  an  operation  during  liis  Ufe- 

I'time  waa  quite  sufficient  to  Mimnlato  othen  to  ndupt  it  witb- 

3Dt  qncetion  lu  to  its  bensficent  rcsuJts.     But  one  tliougbt  in 

10  intonMt  of  patients  has  seemed  to  govern  all  Erurgeomi  in 

iii  practice,  which  was,  that  a  roof  to  tlio  month  of  natural 

tiflSQe-mafit  be  better  jwr  «e  than  no  roof  or  than  an  artidda] 

jone  ;  and,  altlioogli  the  practice  hatt  been  tt^tud  iti  a  thousand 

«Mes  bjr  the  moat  eminent  aargeonR  of  their  time,  it  haa  ro- 

■oltod  in  BDch  a  uniformity  of  failure,  considered  aa  a  benefi- 

«BOt  operation,  tliat  it  should  have  been  utterly  abandoned 

long  ago>     Certain  it  is  that  it  hits  been  perforuieil  uiany 

lee  when  the  only  apparent  object  wiu  ti^  {^iii  Jofaf  by  the 

Bsc  of  the  knife  in  a  difficult  case  before  an  admiring 

and  with  no  poesible  hope  of  even  a  union  or  a 

■orgicttl  fiocoees.    The  only  cases  in  which  sorgicat  iuterfer- 

I^BBoco  is  justified  aro  tliofte  rare  ones  of  flight  ituiiamtion  and 

^■•rith  «u  abandance  of  tissue,  whei-o  the  di^iHinn  of  tlic  afore- 

^Biamed  muaclea  would  not  be  eaeential  to  eucceaa ;  bnt,  of  han- 

^leda  of  uoEea  that  might  swik  eurgical  aid,  very  few  would 

oome  under  this  exception.     Tbe  ruwontt  for  failure  arc  based 

vipon  tlic  anatomy  and  phyaiologj'  of  ttie  vocal  organs,  and 

upon  the  mechanism  of  speech,  for  tho  full  understanding  of 

■which  the  reader  is  rcft-rrt-d  to  tlio  flmpter  njwn  that  enbject, 

fcnt  whieh  may  be  briefly  stated  as  follows : 

Artioolate  speech  is  the  remit  of  certain  definite  rounds, 

%be  combination  of  dtfluront  sounds,  and  of  intemiplivns  to 

■nieh  sounds,  wltich  are  by  common  consent  associated  with 

<}tifliitte  ideas,  and  thus  e^)rci«  ibcni.     The  voice  as  it  tesoes 

£rom  the  ianmx  is  modified  in  its  tone  and  cliaractcr  by 

K-Qoonaiice  in  the  bnocal  or  nasal  cavities  separately,  and  in 

^sortaiu  cases  siuinltaneousty  by  both.    It  is  directed  or  inter- 

^^mpted  in  its  passage  by  certain  orfCiinit  with  which  it  comes 

^kn  contact,  and  thus  an  almost  endle«a  variety  of  tones  and 

^^^sombinations  of  tones  is  crt-ated. 

One  of  thu  most  important  organs  in  this  direction  (inter- 
ruption of  voice)  ta  the  velum  palati.    It  is  essential  to  the 
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porftfotion  of  human  iipeecti  tlint  tlte  nasal  powago  for  Uio 
ontHow  of  flound  should  at  oeitain  timea  be  completely  shut 
off,  and  all  tho  eonnd  directed  through  the  mouth.  If  in 
snoh  cases  tlierc  ho  nay  escape  of  sound  huhind  thv  curlaiu  of 
the  pahitc,  the  purity  of  speech  te  dsMroycd.  The  »>ft  pal- 
ate, in  conjunction  with  the  miiiicular  wall  of  the  ii])[>er 
plijuynx,  miLit  he  tmder  active  control  to  produce  tliiH  rosult. 
If  the  pahtte  bu  deforin(;d,  or  eiUier  it  or  the  pharyngeal 
walls  partiljxvd  or  inactive,  n'c  sliail  find  a  c-liaiigo  in  tlie 
tone  of  tlic  voice,  and  more  or  lees  indiatinctnew*  of  utter- 
ance, depending  upon  tlie  extent  of  the  deformity  or  inac- 
tivity. The  prororbittl  nuAal  twang  of  the  "  Yankee  "  ia  en- 
tirely owing  to  an  inaction  of  thcsu  two  orgaus.  There  is  in 
tboM  casw  an  c«cape  of  aound  into  tlie  nnsal  cavity  which  is 
altered  by  tlie  resonance  of  that  cavity,  and  which  should 
have  been  abut  off.  In  passing,  we  may  say  that  this  is  not 
owing  in  any  sense  to  a  defonnityof  those  organs  in  the 
"  Yankee,"  bnt  rather  to  a  lazy  habit  of  speech  imitated 
necessarily  by  the  children  whose  nltimatum  ia  t*)  copy  their 
eldere,  and  thus  the  habit  ))econics  continiiod  as  the  normal 
condition  of  the  speech  of  a  wholo  community.  But  tho 
function  of  tl)e  velum  palati  in  articaUto  apeeeb  is  not  eon- 
fined  to  the  interni])tion  of  the  nasal  passage ;  in  the  formar 
tioD  of  certain  sounds  it  must  be  depressed  and  hold  in  firm 
contact  with  tho  dorsum  of  tho  tongue,  and  the  sound  di- 
rected and  prolonged  through  the  nasal  passngcs.  All  this 
involves  a  palatal  oT^gan  of  flexibility,  moUlity,  and  extent. 

The  reason  why  etaphyloraphy  is  so  generally  a  failnro, 
even  where  it  is  a  siugical  success,  is  because  tlie  newly  formed 
septnm  is  rigid,  tense,  and  deficient  in  length ;  in  the  large 
majority  of  cases  it  can  not  by  any  potrsibility  \te  brought 
into  tinn  contact  with  tliu  phAri,-ngeal  v,-all,  and  imperfect 
speech  will  neceaaarily  and  always  follow  tlils  defect.  To 
tlie  credit  of  surgery  be  it  said  that  it  has  done  probably  all 
it  can  under  the  circumstances,  and  tho  only  surgical  hope  of 
tlie  future  socms  to  lie  in  the  direction  of  making  tlio  open- 
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ti(m  *t  A  Tcrj  early  poriocl  of  Ufv,  witli  Uio  cxpocttttion  that, 
u  ttio  uTf^aa  develop  in  tmue,  futn'tiun,  uid  activity,  tlio 
doffct  will  lie  overcome. 

Ah  targvty  fails,  tiicvhaniem  oomeB  to  the  rescue.  Where 
^ntitiv  is  dt-fieioDt,  ahu  is  Bupplvn)eDt4.'4l  by  art,  and  an  organ 
wboM  function  was  dc«troyvd  by  aoctduiit,  disease,  or  want 
of  dovelopiueat,  can  have  that  function  r1.-0ton.-d  by  properly 
h«dapted  mechatusm.  The  restoratioR  of  speech  to  a  persou 
Tho  bae  onoo  pomeoood  that  faculty  and  lo6t  it  through  a  de- 
struction of  the  palate,  is  comparatively  easy ;  but  to  confer 
tho  faculty  of  perfect  speech  with  on  artificial  organ,  upon 
L«no  who  has  been  aftlictcd  from  hirth  with  ihc  ab««.-ncc  of  the 
oignn,  and  has  grown  to  iiuihirily  witliout  the  ability 
«f  diainct  utterance,  i*  a  nmdi  more  dilllcuU  problem.  In 
acquirvd  Iceione  even  crude  appliauccfi,  made  withont  much 
skill  or  aofiuTU-'y,  are  often  verj-  Iwncficlal ;  while  in  coiigeai- 
tal  cttM.4  the  full  resource*  of  science  and  the  nicest  iidapta- 
tJous  of  art  arc  needed  to  occonipliah  tJte  desired  result. 

The  partial  destruction  of  any  organ  of  speech  may  occnr 
aftor  the  acquirement  of  speech,  and  nature  makes  an  extraor- 
^ianr)-  effort  to  overcome  the  difficulty  by  a  now  u«e  and 
Mftivity  of  utbor  orguns  vrhii-b  in  a  nicanure  supply  tlie  dofl- 
'vivoey.  Thus,  the  total  km  of  speech  would  follow  the  de- 
s>truc(ion  of  the  lurd  paUte,  but  an  instant  restoration  would 
Tceult  upon  the  introduction  of  an  obturator.  But  in  a  000- 
^ooital  CON  the  faculty  of  perfect  speech  mu»t  he  acquired 
"l»y  practice  evoo  after  the  introduction  of  the  most  skillfully 
^otutructed  and  aeienti&c  appliance.  In  a  deecription  of  the 
treatment  of  these  cases  the  two  classee  and  the  different 
^•oortitionn  abuvu  referred  to  must  be  kept  distinctly  iu  the 
veader*N  tnind. 

All  apparatUB  adapted  to  the  roof  of  the  month,  whether 
fi-rward  or  haclj.  to  the  hanl  palate  or  soft  palate,  may  prop- 
erly be  deiugnated  as  arf^jicial  palate* ;  hut  as  such  instru- 
ments  taay  he  divided  into  two  distinct  claMos,  opemted  upon 
difloront  principtefl,  and  applied,  in  the  main  to  entirely  dif- 
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ferent  cases  withont  the  possibility  of  interdiange  of  prin- 
ciple, I  therefore  denominate  the  one  aa  obturat^»;  and  the 
other  an  artificial  vdum..  An  obturator,  according  to  this 
distinction,  is  a  stopper,  plug,  or  cover,  hard,  non-elastic,  and 
etationaiy,  fitted  to  an  opening  with  a  well-defined  border  or 
outline,  and  shntting  off  the  passage.  Such  lOStnimeDts  are 
of  nearly  nniversal  application  to  perforations  of  the  hard  or 
soft  palate  resnlting  from  accident  or  disease,  bat  they  are 
rarely  applicable  to  a  congenital  fissure  of  the  velum.  An 
artificial  velum  is  not  a  stationary  stopper,  but  an  elastic, 
movable  valve,  under  the  control  of  the  surrounding  and  ad- 
jacent muscles,  closing  or  opening  the  passages  at  will,  and 
is  applicable  especially  to  congenital  fissures,  occasionally 
where  the  soft  palate  has  been  destroyed,  but  never  to  per- 
forations of  either  the  hard  or  soft  palate. 


CHAPTER  IX. 

&ISTOBT     OF     OBTOBATOBB. 

The  tenn  obturator  is  taken  from  the  Latin  obturare, 
n'gniijing  to  atop  up  ;  and  history  shows  obturators  to  hare 
been  among  the  earliest  applications  of  mechanism  to  the 
mouth.     The  first  recorded  definite  suggestion  of  a  piece  of 
mechanism  to  act  as  a  palatine  obturator  is  that  of  Alexander  ^ 
Petroniue,  who  preceded  the  celebrated  Ambroise  Par6  by  a 
few  years.     He  says :  "  If  the  decayed  bone  of  the  palate  t 
falls  of  itself,  or  if  we  extract  it,  the  pronunciation  is  altered 
so  much  BO  that  the  patient  can  scarcely  be  heard.    But  it  is 
poBsible,  in  certain  circumstances,  to  repair  this  loss ;  for  ex- 
ample, when  there  is  only  a  hole  in  the  palate,  we  can  stop 
it  up  with  cotton,  with  wax,  with  a  gold  plate,  or  in  any 
«ther  way  that  the  genius  of  the  artist  suggests,  having  care 
to  give  to  theee  instruments  the  same  concave  form  aa  the 
^nlstine  vault." 

The  first  definite  description  of  an  obturator  was  by 
—Ambroise  Par£,  whose  first  work  was  published  in  1541  •," 
^nd  although  Ghiillemeau,  writing  fifty  years  later,  says  that 
^jbturators  were  applied  by  the  Greek  physicians,  it  is  quite 
Xikely  it  was  more  a  matter  of  inference  by  him  than  an  au- 
~CJientic  record  of  a  fact.  That  the  principle  of  an  obturator 
"^aa  known  to  the  ancient  physicians,  and  that  such  a  prin- 
<!iple  would  be  easily  and  naturally  conceived  by  a  person 
buffering  from  a  perforation  of  the  palate,  is  more  than  prob- 
able ;  and  therefore  it  is  likely  that  relief  was  obtained  by 
tJie  very  simple  means  within  the  reach  of  every  one,  such 
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M  A  piece  of  sponge  or  w»d  of  lint  tlirtirt  iuto  thu  per- 
foration, or  a  piece  of  thin  leatber,  or  any  tiibiiiltniuouB 
eDbetoDce  whicli  could  Bervc  the  purpose  temporarily  of  « 
Btopper  or  covuriiig.  But  tlio  first  recorded  atleniptA  at 
making  u  jH^rinaneut  obturator  by  niLS.-lmiiifim  are  tliow  of 
Par6  before  mentioned.  Park's  defwriptiua  is  as  follows : 
**  Many  tiioee  it  happoneth  that  a  portion  or  part  of  the  bone 
of  tlie  palate  being  broken  with  the  tJiot  of  a  gun,  or  cor- 
roded by  thu  virulency  of  the  Lows  Venerea,  (alls  away, 
which  nmld-!'  the  patients  to  ulintn  thia  happeneth  that  tbey 
cannot  pronounce  tlieir  words  difttinctly,  but  obeicurely  and 
eouffling ;  therefore  I  have  thought  it  a  thing  worthy  the 
labour  to  show  huw  it  may  be  helped  by  art.  It  must  l>e  done 
hy  tilling  tlic  cavity  of  the  palate  witli  a  plato  of  hUvot  or 
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gold  a  little  bigger  than  the  cavity  itedf.  Bat  it  tnu^t  be  as 
big  as  a  French  crown,  and  made  like  unto  a  disli  in  figarc ; 
and  on  the  upper  side,  wtiich  «hall  be  towards  the  brain,  a 
little  sponge  must  be  fuflened,  which,  when  it  is  moistened 
with  the  moisture  distilling  from  the  brain,  will  beoomo 
more  swollen  and  puffed  up,  eo  that  it  will  fill  the  concavity 
of  the  palate,  that  the  artificial  palate  cannot  fall  down,  but 
fttaad  fii*t  aiid  firm,  a»  if  it  stood  of  itself."  (See  Fig.  188.) 
"This  ia  the  tnie  figure  of  thoee  instruments  who*c  certain 
use  I  have  seen  not  by  onco  or  twice,  but  by  manifold  trials, 
ID  (he  battloe  fought  beyond  the  Alp." 

Parfi  givca  also  another  fonn  of  obturator,  na  shown  in 
Fig.  184,  which  resembles  very  much  the  euff-buttoii  of  the 
modem  toilet.    The  Uigor  button  or  disk  being  adapted  to 
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tlio  roof  of  Uie  niontb,  and  covering  the  openinj^,  was  con- 
nected by  a  revolving  stud  or  Bcrow  to  an  oblong  disk, 
which  repreeentod  the  I'xtrcino  length  of  iLc  pcrforBtion, 
The  licud  of  thu  gtud  pa»«ing  through  ttie  larger  disk,  and 
bciiifi;  iiceoiwible  to  it  pair  of  forceps,  enabled  the  wearer  to 
poM  the  in^tmment  tlirough  the  opening,  when,  by  revolv- 
ing tlie  Btad,  the  long  diameter  of  the  upper  di«k  was  made 
to  bridge  the  Bhort  diunictur  uf  the  ]>orforaiion,  »nd  tlinc  etu- 
toin  tho  obturator.  The  efficiency  of  mch  obtnratont,  if 
properly  tdju«ted,  would  seem  to  leave  nothing  to  be  de- 
sired. The  loiw  of  Bpeech  would  be  instantly  restored,  and 
comparatively  little  inconvoniciico  would  be  the  imniedtnto 
result ;  but  time  would  develop  tlic  fact  that  any  pressoro  by 
a  foroign  eulMtonoo  upon  the  adjacent  tissaea  wonld  prodDce 
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Hhe/ix  aluorption,  and  the  continued  enlargement  of  the  &snre 
and  the  swelling  of  the  sponge  by  the  abimrption  of  moisture 
would  be  eminently  conducive  to  sncb  a  reytult.  I  have  niy- 
Bolf  seen  u  case  ri-contlj-  wliero  a  patient  had  made  a  wad  of 
cotton  fultill  all  the  otficeM  of  an  obturator,  and  thus  enlarge 
an  opening  of  moderate  siM  throiiffh  the  roof  of  the  itiontli, 
until  it»  boundaricit  were  the  alveolar  ridge  and  the  soft  pal- 
ate. (See  Fig.  170.)  Tliu  principal  objection  to  the  stud 
fomi.  Fig.  1S4,  i«  that  it  would  prevent  a  final  closing  of  tho 
aperture  from  natiti'al  causes,  experience  having  sliown  that, 
in  many  oases  where  the  aperture  10  only  bridged  over, 
healthy  granulations  form,  and  ultimately  the  gap  is  com- 
pletely filled. 

About  fifty  yean  subKc^uent  to  the  publitutiong  of  Par6 


91S 


OnLLnUtrS  AKD  TIEISTER-S  OBTVBJkTO&& 


I 


appeared  those  of  Jaoqnes  GuiUemeau,  lint  the  instniincnti 
which  he  cli^cribce  6*xm  m  do  way  Co  diUcr  from  those  of 
IiIb  prcdocv8»or.  De  coiitiDuca  the  nee  of  tlie  sponge,  mount- 
ed in  the  same  way,  and  also  the  etnd-bntton. 

Id  17fiC  Laarenco  IleUter  dcecribeis  an  obtnrator,  but  it  b 
the  concave  disk  of  Pan>,  with  but  a  Hlight  change  in  the 
method  of  attaching  tlie  sponge.  Tlioeo  two  mvthodi  ap- 
pcer  to  hare  been  the  only  onea  adopted  during  a  period  of 
nearly  two  iiundred  years.  h 

In  172!^  "  Le  (.'Ulnirgien  Deatiete,"  by  Fiorro  Fanchard,  V 
was  Unit  imbliohed.      Faachard  dvacribod  and  illttotrated 
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mticli  more  eomplicatcd  m«ctumiHin  for  this  parj>oeo 
anjihing  which  preceded  him :  nevertheless,  the  principle  of 
support  was  much  the  E>aine  a.i  tJiat  of  his  prc<leoe8sore.  He 
depended  u]H>n  passing  through  the  apertnre  and  rusting 
upon  the  ii)i|ierior  anrfacv  of  the  surrounding  border;  bat  be 
can  be  readily  pardoned  audi  a  course  with  such  iiiMtrumeots 
as  were  complicated  with  arliticial  teeth  in  a  month  where 
there  wore  no  remaining  natunil  teeth  which  would  givaM 
iUpport.  A*  he  ffciiis  to  have  been  the  first  to  conBtmc^* 
such  formidable  nppanitiir',  the  ingenuity  which  he  diitphived 
in  their  contrivance  entitles  him  to  inucli  credit.    The 
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vliiob  liD  adopted  was  tltut  of  a  "  concave-convex  plate  to 
covtT  Uio  fiwurc ;  to  tliw  cviittr  of  the  foiivox  Kurfara  he  at- 
tKliod  a  tube,  through  which  poMcd  a  mkw,  to  the  eape- 
rior  extremity  of  which  were  attached  two  wiogn ;  tho  infe- 
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rior  extremity  temiioated  in  tlic  coooiTe  eurface  of  the  plate 
in  a  Hmull  head.  The  winjfs  were  folded  together  aud  passed 
ihnnigh  the  fissure,  and,  when  the  artificial  pulute  was  in  its 
pUoe,  the  K-rcw-hvad  was  turned,  and  the  wings  wore  tprtui 
•ciOM  the  fiseurc,  aud  rcoti-d  on  the  nasal  surface  of  the  roof 
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<■(  the  aiicmin  of  Tlighmore.  The  wings  bad  Mcli  ft  small 
jitet  of  spon^  attached  to  their  under  Hurfnoe,  which  r»di> 
\y  ada|ited  itself  to  tho  tinrface  on  which  it  rented,  and  thns 
the  prvMuro  of  tho  wings  on  tho  tender  mucous  membrane 
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could  bo  tolcmtcd."    Variotu  tpplUnoes  of  hU  are  illnatrueir^^ 
in  KigH.  185  to  139. 

No  improveraont  waa  made  npon  Fawchard  nntil  Bom^  — 
de*,  who  piiblishod  a  treatise  in  17S6,  reooguizixl  theevile  of  "^ 
vcu-ing  ail  iimtnunciit  iu  Hie  nperttire,  partitrulnrljr  tbe  ex-       -* 
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panding  Hponge,  and  reoommciidcd  arching;  over -the  vault 
of  the  palate  hy  thin  ebeet  meXh\,  Diipjinrlod  hy  attwhincnt 
with  silkon  li^tures  to  tbe  teeth  on  either  side,  and  thus 
not  onlj-  previ-ut  tbe  eiilAi;gcinuDt  of  tbe  orDico,  but  assist 
nature  En  the  cflort  tu  reduce  it. 

Nothing  of  importance  in  the  history  of  obtoratora  op- 


pearp  afi^in  until  tlio  advent  of  M.  Delabamy,  who  published 
his  treatineon  "  Meciianieal  Dentistry"  In  1820.  Hv  ndoptod 
the  ideas  of  M.  Bourdetr  and  improved  tlie  ifutniiuent  by 
«ib*titutiii}r  TuotalUc  l»ands  a)>ont  tbe  teeth,  after  the  manner 
of  tbe  inodom  clnsp,  in  place  of  the  ligatures,  for  support. 
The  ligature  created  an  Irritation  of  tbe  gums  wbieh  tbe 
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I  aroiddd.    Fig.  140  illuettmtee  the  improved  obtarabn' 

lof  Uftblikrro.    Th«  muiic  xitlior  oontrirod  niiotlicr  And  «oin«-    t'  ^  ^< 

[what  formidalilu  upinaralim,  wliicli  was  no  obturator  and  vclitoi 

^bincd ;  lint  as  the  desenption  of  the  iiwtrumpnt  comes 

properlj  under  the  liead  of  artilieial  vola,  tht>  reader  ia 

[rufvrred  to  a  Bnbeeqaent  cliaptcr  upon  that  subject  for  the 

TJp  to  ibis  period  wc  arc  indebted  entirely  to  tlio  Krvneli 
for  Akill  in  tliis  department,  and  for  its  record.  All  of  the 
aforenamed  autliora  wero  French ;  hut  since  that  period  the 
kit  Mid  the  titcrnture  have  passed  entircJy  into  the  English 
langoage,  with  one  notable  exception — H.  Preterre,  of  Paris, 
vbo  haJs  made  a  Ur^'r  number  of  prothcecH  for  the  buccal 
l^tKcity  than  any  or  all  of  his  prcdecb«6ore. 
H  Tht)  first  EagtUh  author  of  any  importance  wnit  Mr.  8ni'll, ' 
^Firho  piihli«hed  a  treati?«  in  182S.  lltH  obturators  for  ]>erfo- 
^nlion  of  the  hard  palate  were  adapted  in  recognition  of  the 
principle  o£  simple  juxtapoeition  ae  advanced  by  Bourdet; 
tod,  as  a  proof  of  the  correctness  of  the  principle,  he  cites  a 
(MB  tinder  his  treatment  wliere  two  apertnres  of  cousiderablo 
dimonsioDa  irero  covered,  and  nltimatelycontnicled  and  closed 
entirely.  Tliia  patholopcal  fact  being  now  coufirmed  by  fifty 
year*  of  experience  added  to  Sucll's,  determines  the  tme 
principle  U])on  whicli  alt  obtnnitorB  or  simple  perforations 
thould  bo  leased.  In  the  more  complicated  eaten  of  acci- 
dental len'on,  rpquirinp;  an  obhirator  and  volnm,  Mr.  Snell 
Menu  to  have  had  coti^iderablu  experience,  and,  from  his  own 
wwonni,  very  marked  niceow.  The  cases  which  he  rcUtcs  in 
bii  tn»ti»e  are  exceedingly  interesting,  and  show  a  tnie  per- 
ception of  functions  to  be  restored,  and  a  scientific  fkill  in  tho 
•iljufltment  of  appuratHB  which  woidd  pnt  to  sltame  some  of 
tbo  vaunted  superiority  of  the  present  day.  His  m^wt  in- 
genious appliances  in  which  a  vehini  voa  rr^jnired  were  a 
marhod  improvement  in  simplicity  over  h'la  predeccesons,  a 
detailed  description  of  which  will  bo  fonnd  in  a  subseqncnt 
ion  of  artiticiid  wh. 
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In  1841  I>r,  'Warpen  Rowull,  of  Ifcw  Tork,  conrtnirted 
an  oLtnntor  wbicli  was  suffioiently  peculiar  to  entitlo  It  to  i 
place  ID  history.  The  case  was  one  of  extetiiire  lofle  of  tbe 
roof  of  tliv  iiioiilli,  including  uutrlj'  all  the  tectb,  tbe  vomer, 
and  torbinated  lxin«».  Tbe  posUirior  portion  of  tbe  pabtioe 
aperture  wa«  formed,  to  a  oOD»itIonil>lti  extent,  of  a  wmi- 
eartiliiiptioiH  sulii^tance^  poaeewin^  tmDirient  elasticity  to  allow 
a  Urgcr  body  tlu>n  tlie  opening  to  be  pualied  up  thronglt  it, 
and  wbcn  *o  forcud  up  it  wonld  bo  eiip{KirtMl  above  the 
aperture  hy  tbe  edge  rctiirninf;  to  in  originul  puiiiiiuti.  This, 
be  hoped,  vrould  support  a  light  plate,  if  tltc  obtumtur  could 
be  BO  Hbnpod  as  to  rest  upon  the  cartilaginous  ledge  after  it 
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was  introduced.  Without  qnotiiij;  tbe  dciscription  wlueb  n 
given  of  his  method  of  procedure,  it  will  be  sufficient  to 
state  that  ibo  obtunitor  wliich  he  constructed  oonasted  of  a 
p!al«  larger  than  tlie  opening  in  the  piUatc,  and  covi-ring  the 
anterior  part  of  tlie  alveolar  lidgv,  to  which  nrtilicial  tooth 
were  attached,  and  an  irregnlnrly  sbajwd  dram  or  air- 
chamber,  larger  above  than  below,  where  it  was  connected 
wilb  the  pidatv  pinto.  "  Tbe  nock  of  this  bulb  or  drum  is 
of  the  exact  nize  of  tbe  opening  in  the  palate,  and  tbe  upper 
part  or  summit  has  several  dcproeeione,  which  conx-spond 
u'itli  the  irrcgulAT  surfaces  of  tbe  remaining  nasal  buuea. 
The  anterior  part  of  tbe  palate  plnte,  to  which  the  teeth  are 
attached,  as  may  be  aeen  in  Fig.  141,  te  composed  of  twoi 
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pUtflo,  to  compensate  by  its  thiekoem  for  the  deficiency  of 
the  olveolur  ridgu.  Tlio  drum  ia  teen  rining  from  Uie  }MiUto 
plate,  to  which  it  l»  Holdurcd.  lu  Fig.  Hi  ia  ropreeentod  a 
lotsral  view  of  the  pi«ce.  Tlie  palato  pluto  and  dnim  ore 
oompoaed  of  fine  gold,  and  nude  very  light." 

Of  thiB  obtorator  it  b  stated  tliat  it  wos  worn  for  Kcvcral 

with   c-ntirt!  nlisfuction,  and   restored  tlie  functions 

tnaioiuation,  dvglutiUun,  and  speech.     Koverchclet«,  tlie 

fight  of  the  piooo  nivut  bavo  been  audi,  togetla-r  with  the 
fKnin  iijton  the  orifice  iu  it«  constunt  n-iiioval,  tliiir  it  ootild 

i|  have  been  pernuuiontly  onpportod  by  resting  upim  lliu 
superior  border  of  the  aperture.  It  ia  tjuite  likely  rhat  ita 
permanent  uf«cftilneRS  an«e  from  the  nicety  of  ita  adaptation, 
and  from  the  ttkill  ai-quircd  by  the  |>atient  in  !(»  management. 
Wo  MM*  tliia  lact  priooiplu  illustrstud  often  in  cii«««  of  budly- 
fittinff  denliirot*  on  the  upper  jaw,  tliat  will  not  keep  their 
pOflitiun  for  n  tnoinvnt  except  by  the  constant  activity  of  the 
•djac«nt  tnnivUi>,  and  yet  the  wearers  will  retain  them  in 

kpiMition  during  the  most  lengthy  and  trjing  ordeuk.     Dr. 
KowcH'a  obtumlor  was  probably  so  well  adapli-d  to  Mich  a 
oaae,  that  there  oonld  )w  no  improvement  npou  it  in  fomi, 
and  it  could  )>e  bottcn-d  only  by  a  change  of  material  for 
ig  of  lc««  epccilic  gravity. 
Pr.  S.  P.  Tlullilien  deacribeft  in  the  *'  American  Journal 
Dental  Science  "  an  obliirator  whicli  ho  constmctod  for 
eaae  where  the  velnni  was  lo>-t  by  ditMNue.     He  saye : 
**  An  artificial  polsto  niade  ujion  thiii  plan  will  be  coin- 
poecd  of  four  parts:    1,  a  vaho,  made  from  gold  plattj,  aa 
thin  w  it  can  well  l>e  worked  ;    2,  a  spiral  itpriiig  about  an 
incb  long,  an<l  of  the  size  usually  made  for  whole  sets  of 
tMth ;  :i,  a  slide,  ono  inch  and  a  lialf  in  length,  and  of  the 
widlli  uul  tbickneas  of  a  common  watch-spring ;  4,  a  pUte, 
laigcr  or  minllcr.  a«  tlie  caae  may  recjuirc.  rtruck  np  iu  th« 
Maal  way,  to  fit  the  roof  of  iho  mouth.     The  size  and  form 
of  the  valve  arc  obtained  by  taking  an  impression  of  the  poft- 
lerior  ofwning  of  tlic  nan*.    The  plate  compwing  it  Aould 
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be  etmck  tip  in  two  part«,  front  and  bock,  which,  n-hoQ  eol- 
dorod  togvtlior,  makcM  a  liollow  body  (a),  as  Ahowit  in  Fig. 
143.    Al  the  npper  end  of  the  valve  a  small  pm  is  soldered, 


r>e.l4lL 


the  point  of  wliicli  looks  downward,  and  of  eiiJllcicnt  thick- 
ncm  to  tit  vi-ry  tightly  in  one  cud  of  the  it])irnl  spring.  The 
spiral  spring  must  be  made  of  mich  a  length  ae.  will  permit 
the  ralrc  to  rest  slightly  upon  the  upper  surface  of  tlie  rem- 
nants of  the  lost  velum.  The  Bli<Ie  has  a  pin  in  the  posterior 
end,  looking  iipwiird  to  receive  the  other  end  of  the  spiral 
dpring  Ix'fore  dew^ribed.  The  anterior  end  of  the  »lido  has 
a  small  button  looking  downward.  The  slide  ia  attached  to 
the  plate  by  two  small  clasps  (&&),  as  represented  in  Ftg.  144. 

miM. 


Tlio  plate  may  he  made  to  cover  the  entire  roof  of  tlie  mouth, 
when  necessary ;  or  it  may  be  made  only  sufficiently  large  to 
penntt  the  mounting  of  tlic  slide.    Tbtae  different  plates, 
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when  put  togftlHir,  particulnrly  if  tbo  pkte  is  to  cover  tliv 
n-liolo  roof  of  liie  tnoulli,  lunke  •  pUte  of  the  form  repro- 
i)eiit«d  by  Fig.  143.  Fig.  144  ehowa  the  attac^kment  of  tbe 
8piml  iipriug  to  the  valve  and  slide  (c  e).  Tlio  eiapW  (A  b) 
coiiUno  the  slide  to  the  plntu,  aiid  ihvre  !»  »  button  (</)  on 
tlio  end  of  the  elide,  by  wbieh  the  vklve  amy  bo  »vl  bucic  or 
forwiird,  w  dcnired  by  tlie  patient,  without  removing  tho 
.j>late  from  the  month. 

"  The  plate  should  be  made  to  fit  the  eevorul  parts  for 
vliich  it  id  intended  with  gn-at  exactnceii.  The  plate  mast 
fit  thw  roof  of  t!ie  mouth,  and  the  teeth  to  which  it  may  bo 
Bficurod,  in  a  faultlese  manner.  The  olide  mni<t  be  arranged 
DO  as  to  i«rmit  tho  ip-alve  to  be  drawn  bo  closely  against  the 
posterior  opening  of  tho  narott  as  to  elo#e  theiti,  or  to  be 
puebed  bade,  eo  as  to  leave  thcin  entirely  unobstructed.  Tho 
spiral  spring,  as  I  have  before  remarked,  nitiHt  be  m«de  of  • 
Buch  a  length  as  n-ill  allow  the  valvo  to  rit^t  slightly  upon  the 
npper  surface  of  tlie  Pemnaat*  of  the  loet  veUmi.  Tlie  valve 
should  be  anfficiently  wide  at  it»  Iwjte  to  overlap  the  rem- 
nants of  the  velum  eo  far  as  the  parts  on  each  eide  will  per- 
mit without  producing  irritation.  No  other  piirt  of  tlie  valve 
than  the  b«ae  should  be  allowod  to  touch,  unless  wlion 
brought  forward  againfit  the  naree.  Uuletu  all  the  parts  arc 
so  arraugcd.  the  palate  will  not  be  properly  oonBtructcd,  and 
will  not,  of  coiiree,  answer  the  desired  end. 

"  Thus  it  will  be  ]>erccived  that  the  pociiliftritioe  of  tliis 
plat<>  are :  1,  a  valve  to  lit  the  posterior  oi>cning  of  the  nares ; 
3,  the  attachment  of  this  valve  to  a  slide,  by  nhich  the  pa- 
tient is  enabled  to  adjust  the  valvo  while  in  the  mouth  iii 
eucli  a  way  as  to  admit  through  the  nariM  jui<t  the  quantity 
of  air  desin-d ;  3,  the  mounting  of  the  valve  on  a  spiral 
epring,  which  will  permit  it  to  vibrate  iMtekward  and  forward 
as  the  brealli  u  inhaled  or  exhaled,  and  aUo  to  bo  moved  by 
any  muscular  action  that  may  renuiin  in  the  remnoiita  of  the 
lost  velum,  thereby  answering,  to  a  great  extent,  the  pur- 
pose* of  a  veltim." 
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It  is  hiirdly  coiioeirnblo  that  such  an  inEtnimont,  bearing 
{n  no  seiuo  «  re««i»I>lnncc  to  the  loict  orgwut,  oonld  poeeiblj 
restore  to  any  degree  the  lost  fiinctioiiB,  Th«t  i(  niijiht  liiiv« 
been  of  eomo  benctit  in  a  Eingle  cxte  ia  possible ;  but  is  « 
priuviple  for  general  iippli<»tiun  it  {»  <lefvctivu,  and,  in  view 
of  modern  improvement*,  ttie  experiment  i»  not  likely  to  be 
repeated. 

In  185S  Professor  Buckingham,  of  Philadelphia,  made  aa 
obtumtor  for  "  a  gt^ntloiuan  who  on  a  previous  occasion  had 

Pia.  iia. 


a  tumor  removed,  whicli  covered  a  portion  of  the  posterior 
Eurfan.-  of  tiic  hard  and  the  anterior  iiiirface  of  the  soft  pal- 
ite^  The  iturgcon,  on  its  removal,  Iiad  divided  the  velnm 
and  nviila,  bo  that  the  oaso  resenihled  a  coiigcnitul  defonnity. 
The  atteiripi  liad  been  made  twit-o  lo  brinp  llie  fioft  part* 
together  again  bj  a  surgical  operation,  which  bod  failed. 
Fig.  14r»  riiow«  the  uppeamnoe  of  the  parts  very  eleorly — 
the  letters  A  and  B  tihowing  the  tbickcned  nmsclee  as  thej 
bung  down  on  the  side  of  the  pharj'DX.     He  made  for  tliis 
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case  an  obturator  (Fig.  IW),  the  plate  of  which  eorered  tbo 
vholii  of  tho  nxtf  of  tlic  motitb,  with  a  bull)  nttAched  to 
extend  up  into  the  posterior  nares,  and  well  boclc  toward 
the  antero-poBterior  walla  of  tlie  phanmx,  leaving  but  a 
Bmall  space  betweoa  tbetn.    This  obturator  enabled  the  ])»- 


tient  to  eat  and  drink  witliont  anno^'ance ;  withont  it  food 
would  pasH  into  the  narea  and  occafiion  ranch  inconvctuence. 
It  altiu  grcutlj  assisted  bis  voiov,  as  manj  of  his  words  cuiild 
not  be  understood  when  it  w»«  not  worn,  but  he  could  nr- 
tJcalate  them  with  great  di«tinctue88  when  it  was  tu  place." 

tm.  itT. 


In  Jannary,  1S58,  Dr.  J.  T>.  White  piiWiidied  in  the 
"Dental  Nowb  Letter"  a  description  of  an  obtnrator  com- 
bined with  nearly  an  entire  Det  of  artificial  tocth,  in  a  case 
of  tmunwtic  lesion  of  the  palate.  The  lost  suhstancc  is  euffl- 
dently  peprcscntod  in  Fig.  147  to  be  understood.    The  prin- 
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cipal  interest  Id  thb  obturator  lies  iii  tlie  materials  used.  A 
silver  pUto  was  approxiumtvlj'  fitted  to  a  ciut  niftdc  in  tbe 
usual  wity  from  no  iiDjiression  of  the  partK,  and  a  rim  of 
silrtT  vtii»  raiAod  aronnd  tlie  alreotar  border  to  wliich  tlie 
toetJi  were  soldered.  But  OTer  tbe  whole  of  this  silver  plata, 
ujwn  both  sides,  urofi  covered  giilta-percliiL  Tho  ifilvor  plate 
was  stiiall  viiuugh  to  be  cumplek-ly  iiitbiHlded  in  tliu  giitl» 
perclim  and  knoba  of  tbe  same  material  were  formed  to  plug 
tbe  openings  into  the  nasal  cavity  and  into  the  antrum.  The 
completed  instrnment  is  shown  in  Fig,  143.  The  appHuico 
was  made  before  i-ulcanito  coino  into  gvnerul  ii«c ;  uthcrwiM 
it  would  probab]j  btvo  becD  preferred,  as  being  much  more 


Vm    t4\ 


dnmblc.    fintta-pereha,  however,  answers  an  excellent  tern- 
poraiy  pnrpose  where  itntnediate  use  ts  required. 

In  the  '■  Dental  Cosmos"  for  tSCO  18  described  an  obtu- 
rator made  by  Dr.  HcGratb  to  supply  the  loss  of  tlie  Boft 
pftUtc  B«  shown  in  Fig.  149,  the  result  of  syphilis :  "  Tlia 
fismro  extended  from  tbo  posterior  opening  of  the  nan» 
throogli  tlio  velutu  to  the  palate  bones,  and  wiu*  nearly  an 
Inch  iu  breadth.  Tlio  uvnla  was  entirely  gone,  as  well  as 
the  lateral  lialf  arches,  and  along  with  them  tlio  palato-plia- 
ryngei  and  constrictors  isthmi  fanciuin  mu«clv«^  Iu  this 
case  deglutition  was  inipnired  to  a  ^reat  extent :  the  food 
would  pa^  into  the  naR's,  and  the  fluids  would  also  pass  into 
the  Dosul  cavity  and  out  through  their  anterior  openings. 
The  disease  tiad  not  confined  itself  to  the  palate,  but,  extend- 
ing to  the  nasal  organs,  had  completely  destroyed  their  inter- 
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aal  AnKture  as  well  as  a  portion  of  the  natal  bone,  to  sadi 
an  extent  a£  to  nuterially  change  the  external  sliape  of  that 
uTgtn. 

"Tlio  obturator  eonstnicbod  for  this  caee  wob  of  one 
fiactf  and  iiuidc  to  cover  the  hard  palate  coi»])lcteIy,  extend- 
ing from  tlie  central  incisors  to  tlie  poaterior  wall  of  the  phar- 


Fid.  i». 


J*^  «ni]  pattsinf;  a  »hort  distance  bcjond  tlio  cdgM  of  the 

•V^Uig  00  each  side.    (See  Fig.  150.)    The  i>Ute  wm  inade 

^Vnm  firm]}'  sgainet  that  portion  of  the  soft  palate  which 

""Uined,  ^-t  not  m  firmlj-  an  to  be  the  cause  of  irritation, 

niaigva  of  the  plate  bcinj;;  «ligh(ly  bont  downward  for  th£ 

""t  nuoa ;  the  object  being  to  prevent  the  possibility  of 

■*  (oft  piirts  being  drnwu  above  the  palate,  which  would 

1^  >  communication  with  the  narcu.    Thu  pootcrior  edge 
10 
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of  tlio  oliturator  was  bent  downward  at  n  ri^it  angle  with 
the  body  of  tb«  palate,  and  curved  so  a^  to  form  with  tlic 
posterior  wall  of  t!ie  pbarimx  an  oval  opening  eiifficiently 
lirgo  to  permit  tbc  patient  to  brvatho  frcc-I,r  tbronglt  tlie 
Doetrils.  In  tlic  act  of  dcglntition  the  iiniscle«  would  con- 
tract and  prcBB  against  tltia  portion  of  the  plat«,  tliereby  ont- 
ting  off  the  communication  with  tbe  nares.  To  this  plate 
were  attached  three  artificial  tectli,  two  lateral  incieora  and 
one  molar,  the  wliolo  Ix-ing  retained  in  position  hy  mcuu  of 
clasps  aroood  the  tectli." 

Fm,  1*1. 


Wo  come  now  to  the  consideration  of  the  m(»t  scientific 
obtnratDr  which  ha.*  evor  been  applied  to  natural  defonnitios* 
In  all  the  cases  described  in  the  foregoing  pages,  the  in»1ni- 
menta  were  con»tnictod  for,  and  applicable  to,  accidental 
lesions  only.  Whenever  n  c»*e  of  congenital  figure  pro- 
ecQtcd  itself,  and  anj  really  ocJentific  effort  was  made  to  to\h 
|>ly  the  fuiotions  of  the  undeveloped  organs,  it  woB  by  an 

"  The  »tithor  U  not  prvpaml  to  aduilt  thai  thl*  oblnnlot  ii  ibo  mo*t  tden- 
tifle  inttrvuunt  foe  eongcnU«l  Bmotc  ;  but,  bcqiing  nji  Ibe  di«tiiiCtion  tMitWMD 
obtotMon  uid  Tok,  It  li  11m  msat  ptrftet  oUiwalPr. 
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attempt  at  sn  artificial  velum — Snell  and  Steam  toth  claim- 
ing complete  fiucceeii  la  each  comw.  Dot  hy  an  ublurutbr,  but 
by  k  flvxiblo  vlustic  v«luiii.  AeconLing  to  tlie  tlivor)'  followed 
by  tbom  of  expecting  arti(<ul»tc  i*peech  to  renult  onlv  from 
the  same  miiiiciilar  activity  as  witli  perfectly  develojieil  or- 
gans, it  would  be  impossible  for  tbe  eamu  kuid  of  utterance 
to  follow  from  a  totally  different  kind  of  an  organ.  Hence, 
the  luitnriil  velum  being  of  a  very  clattio  character  and  an 
important  organ  of  gpeecb,  it  was  not  deemed  poeeible  for 
the  function  of  speech,  destroyed  by  its  absence,  to  be  re- 
8ton>d  by  any  ai)pliaucc  that  did  not  reacnible  the  natural 
OTgau  in  the  important  characteristics  of  elasticity  and  flext- 
bility.  The  idea  was  lost  sight  of  that  speech  is  not  a  nat- 
ural fnnctioD,  like  digestion  or  re»pinitiou,  but  a  function 
acquired  by  the  education  of  oerliiin  niuRclov,  which  uro 
trained  to  produce  «ich  effects;  and  coniie<iuently,  if  the 
power  of  certain  muscles  were  destroyed,  it  might  bo  possi- 
ble to  train  other  mnscles  to  new  usee  and  produce  similar 
results.  It  could  only  be  in  accordance  with  this  [net  sugges- 
tion that  on  (Curator  could  bo  of  benefit  to  articulation  in  a 
congenital  filwure  of  tbe  palate. 

In  1867  Dr.  "Wilhelm  Snersen  described  before  the  Cen- 
tral AMOciation  of  German  Dentists,  at  Ilambur^,  his  metho<l 
of  cmifltriicting  obturators,  in  which  be  annoiinrod  a,  princi- 
ple in  the  medianisra  of  speech  witli  an  artificial  organ  which 
liod  never  before  Ik-cu  advanced.  From  a  report  of  hia  lec- 
ture in  the  "  American  Journal  «f  Dental  Science,"  for  De- 
cember, 186T,  I  make  tlie  following  citnict : 

"In  order  to  be  able  to  pronounce  all  letters  distinctly, 
it  is  accordingly  nocossary  (besides  otlier  conditions,  which 
are  (ar  away  from  our  present  subject)  to  separate  the  cavity 
of  the  mouth  from  the  cavity  of  the  nose  by  means  of  mm- 
oubir  motion.  That  separation  ia,  under  normal  conditknu, 
Affected,  on  tlic  one  hand,  by  the  velum  palati,  which  strains 
t«clf  (consequently  by  the  levator  and  tensor  judati) ;  but  on 
he  other  lisnd,  aUo,  by  a  iuu«clc  which,  to  my  knowledge, 
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jbaa^  in  connection  with  th«sc  operatioriB,  ti^t  yet  reodved  i 
roffldAit  iimouDt  of  attention — I  mean  tlie  contirictor  jJia- 
tyntjtut  nuperior.  Tliiu  luuficle  contntets  itself  during  tlw 
Qtterance  of  everjr  letter  pronounced  without  a  naHtl  houdiL 
ju8t  as  t}ie  le^'ator  palAti  does.  The  constrictor  muiiele  cou- 
tracts  tlie  cavum  pharyngo-pdatiaam,  the  pliaryux  wall  bulg- 
ing out ;  and  it  is  «hiv%  on  the  aetiou  of  thiH  luiuicle  that ! 
base  the  system  of  my  artiticinl  pol&tefl. 

"  These  palates,  which  in  all  their  parts  are  made  of  hard 
caoutchouc,  vougiet  of  a  tecth-plato  suitably  attached  to  exist- 
ing teelli,  and  which,  at  tlie  Mme  tim«,  covers  the  fissure  in 
the  hard  palate  (if  Hiich  a  fisaaro  cxEate).  Where  the  flsnre 
commeDceB  in  the  velum,  that  plate  terminates  in  an  apopl: 
sis  broad  enough  for  lUling  up  the  defect.  This  apophjEis 
at  tha  tame  time  of  such  thickness  as  to  keep  up  a  con 
between  the  higlt  cdgttt  fonniug  Uie  eidee  of  the  apophysis 
and  the  two  Iialveei  of  the  velum,  even  when  the  levator 
pidJiti  is  ill  acti\-ity.  To  bring  about  thiH  contact  the  mora 
eurely,  the  high  edges  forming  the  aides  do  nut  rise  etmigb' 
but  obliquely,  toward  the  outside.  The  lower  nirfaco  of 
apophysis,  turned  toward  the  mouth,  lice  on  about  lui  eq 
level  with  the  vclnm,  if  the  lathr  «  raised  by  the  ierat 
palati.  But.  when  tlic  velum  liangs  loosely  downward, 
bock  part  of  the  artificial  paUte  is  lying  over  it.  Thiis  bai 
part,  accordingly,  filU  up  die  carum  pharyngo-p«1atiniuiitUul 
in  such  a  manner  n«  not  to  impede  the  entrance  of  the 
into  the  cavity  of  the  nose  when  the  constrictor  phary 
eoperior  is  inactive.  Thus  the  jwtient  can  without  any  T 
pediment  brcatlic  through  the  nose.  But,  as  eoon  as  the  o 
strirtor  contracts  tlie  ca>Tim  pharyngo-palati  (tliia  hapjiem*,  • 
I  will  repeat  for  the  sake  of  dcaniew,  in  die  uttt-rance  M 
every  letter  with  the  exwpliou  of  m  and  n\  tlie  muBcIc 
ready  named  recline*  agniuHt  the  vertical  baek  Burface«  of  tl 
obtumior.  By  tbid  operation  the  uir-c«rrent  is  prevem 
ffom  entering  tlie  cavity  of  the  now  and  compclKxl  to 
its  way  through  the  mouth,  and  thus  the  uttcraucc  lo*e»  i 
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Diua]  soDod.    To  tlie  existeDoe  of  tboee  vertical  surf^ioee,  and 

coii8«()ueally  to  the  tbieknete  of  Uiat  p«rt  of  my  palates 

whii'Ii  fillit  n[>  tilt!  tUsiirL-  in  tlic  ^ft  palato  and  the  carum 

pbaryngo-paljitiiiimi,  I  iiiti»t  uttiioli  K[>ecial  itnportanco.     Hut 

for  that  tbidtnees,  the  levator  palaci,  wlion  it  riei-s  upward, 

TonM  not  rouiaiu  in  contact  witli  titv  Mdu-cdguK  of  tli«  ot>- 

tomtor,  nor  would  llio  coiutrictor  pliar)-ng«uii  )>e  able  to 

fifEnot  a  sufficient  termination  if  the  portion  of  the  obturator 

nearest  to  it  consisted  only  of  a  tliin  plat«." 

Tbo  following  otigmvings  iihi^tntto  the  inatnuneatB  de- 

(cribod  above ; 

no.  ui. 


_IujreTB.iTwx  I.— Oi$o  of  an  acquired  defect  of  the  soft 
151.— Representation  of  the  mouth  witliont  tlie  op- 


153. — Tbo  apparatna  in  ntu. 

153, — Side  view  of  the  apparatus. 

154. — The  appamtuM  eocn  from  the  back. 

155. — The  apparattiN  wseii  in  front. 

15rt. — The  apparatns  eecn  from  below. 

157. — The  apparatus  seen  from  above. 

plate  a  and  it^  narrow  and  thin  apopMiua  i,  which 

from  the  boundary  h  of  the  hard  palate  to  the  com- 
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iiicnc8(ncnt  of  tho  defect  c,  Borv©  only  a»  supporters  to  Uiu 
real  tliiclc  obturator  d.    The  Utter  lies  in  tlie  jjliarj-ngo-paU- 


Fml  i«. 
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tine  hollow,  to  tliat  the  lover  «urf»oo  of  the  obtnrator  turned 
toward  iho  moutli  i«  about  on  the  same  level  as  the  reet  of 
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tho  velum  pfllati,  e.    Against  the  Tortical  ude  /  and  baek- 
edgCB  ff  of  the  obtarator,  the  walls  of  tho  pharynx  lean,  if 


Fra.  u& 


the  latter  ie  contnw^ted  bj-  a  contraction  of  the  superior  con- 
strictor of  the  phaiynx.    But,  if  the  muscle  jni<t  mentioned 
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Fig.  158.— Rcprwcntatioa  of  the  moatli  wltliout  Uic  *! 
parntue. 


Tl;     IW. 


Fig.  Ifi9. — The  ajqwiatas  in  aitu. 
Fig.  160. — Side  view  of  tbe  Rpiwratua. 
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Fig.  ICl. — The  appantiis  scon  from  Uio  hacV. 
Fig,  lfi3. — The  apparatns  Been  in  front. 
Fig.  163. — The  apparatus  seen  from  Ijelow, 
Fig,  164. — The  appanitiu  hccd  from  tboTe. 
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The  d«8igiiation  of  tJie  letters  is  Uie  tuime  m  in  Illiutm- 
tion  I.  The  thickness  of  the  obturator  1)egms  where  tiie  Aa- 
mrc  in  the  »of t  palate  commenrefl.    With  the  high  ciiile-^dges 


fn.in. 


A  of  the  foro  part  of  tliu  thick  obturator  (whidi  edges  iiAOcnd, 
Dot  Btraigbt,  bat  obliiiuelji  toward  tbe  oatside)  the  Bide-holves 


r».in. 


of  the  fumred  vclnm  palati  e  -are  in  oouBtant  contact ;  even 
wbca  the  Utter  are   raiHcd  hy  tbe  action  uf  tbu  moficalar 


Pm.  tfR 


icTator  ]m1ati.  The  proportion*  of  tlic  back  part,  which,  in 
tbe  same  manner  as  in  the  case  of  n«  ncqiiired  dufcct,  fill 
ap  tbe  cavuin  phar^go-polati,  are  as  in  Illustration  I.     JCk 
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arc  tlic  two  lialves  of  Uie  fisaunjd  uvula.    (Sue  Figs.  158  and 
159.) 

TliU  form  of  an  obturator  in  case  of  aeqxtired  palatitu 
d^eds  (lows  not  pot^tiK  nuy  Bupcrioritv  over  any  other  metlt- 
od  of  construction  wlitdi  ehonld  make  it  remarlcable.  It 
lias  alrcndv  been  ehown  that  a  varioty  of  forms  may  bo 
idoptuil  u'liicli  will  improve  artictilutioii,  if  the  uuu  cliarao- 
teristic  be  maintained,  vie.,  that  viicu  in  use  tlic  adjacent 
muiwW  arc  ahlo  to  mevt  it  and  ohut  off  the  nnsul  «K-jipo  of 
Bound.  It  ia  only  w/i<n  aj>j4i<-d  to  congenital  Jit9ia'4  teUA 
tucet4a  that  it  rims  into  a  metitorioxu position. 

rn,lM. 


Many  years  have  now  potaed,  in  n-hich  the  principto 
has  been  put  to  a  number  of  teste,  and  Bomo  judgment 
may  be  formed  upon  it;  and  thcrxi  ia  proof  quite  ^iitlicient 
to  Biwtain  tlic  position  that  the  constrictor  miificlos  of  tlie 
phaiynx  may  be  eclucaled  to  the  jierfonnauco  of  functions 
which  tliey  would  never  be  required  to  exercise  in  conjonc- 
tioQ  with  perfectly  developed  adjacent  organs.  To  their  in- 
ereaeed  activity  and  extra  developed  power  in  undoubtedly 
doe  the  roadine^  with  which  patients  uctjuiro  articulation  in 
oaaee  where  the  velum  hao  been  totally  dcetroycd  by  accident 
or  diitcMc,  and  iu  place  xnpplicd  by  a  ver^-  crude  enbsticute. 

My  own  experience  leads  me  to  the  ooDclufiooa: 
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1.  TbHt  in  most  cases  of  eong^iiud  t^ftcU  the  paticiit 
will  aoquire  cotrect  articulation  more  easily  and  more  ceiv 
laiuly  with  au  elastic  vdum  E«ioutidcally  a<3Just«(l  than  with 
any  otln'r  form  uf  iip[)aralU(). 

S.  That,  in  «  majority  of  cases  of  tlie  like  defect,  a  patient 
wilt  never  Bcquire  distinct  articiiktinn  with  au  obtnrator. 

3.  That,  wtiere  a  patiout  atlUirtod  with  a  congeiiitul  ab; 
■enee  of  the  palate  Ua«  overcome  the  ditHctilly  by  wcariug 
lU)  artificial  v^^^m  until  clear  and  distinct  arliculation  lias 
been  ac<|iLircd,  he  tuny  exchange  the  velum  for  an  obtura- 
tor, and  continue  to  articukte  properly. 

4.  That  of  all  ohiuralora  to  «ui>ply  dcticicncit-B  of  the 
•oft  palate  and  induce  correct  articulation,  the  one  introduced 
by  SucTMin  contains  the  truest  principle,  and  is  beet  adapted 
to  the  purpose- 
Acting  on  tlieee  convictions,  I  have  in  late  years  treated 

ed  palates  upon  tlieee  principlea,  viz. :  A  patient  of  in- 
if;riicc  i«  Hupplied  with  an  artificiid  vdiini,  after  a  plan  to 
be  indicated  in  another  cltapter.  A«  thii*  fonn  is  a  very  near 
approach  to  tlie  absent  organ  in  fomi  and  clmnieti'rii^lic«,  it 
ts  npoctud  that,  with  proper  application,  improvement  in 
articulation  will  immediately  follow,  and  tlint  the  improve' 
ment  will  continue  until  perfection  is  attained.  "When  this 
period  is  reached,  whicli  may  be  in  a  few  months  or  in  a  few 
yean,  the  elastic  and  more  perishable  velum  may  be  ex- 
diaogod  for  a  permanent  obturator,  so  adjusted  that  the  par- 
tial cdttcatton  of  the  pluiryngeal  maaolea,  as  organs  of  speech, 
^may  be  completed. 

H      This  treatment  hiu  been  carried  ont  in  a  mimbcr  of  in- 
^blanceti  with  my  most  promising  patients,  and  with  gmtify- 
^ing  Biiccew.     Tlie  following  ca^e  from  practice  is  an  ex- 
ample ; 


*  As  Obttbatob  srnfiTnTTKD  FoH  AS  Abtifioi&l  Yeluil 
—There  came  to  me  in  1865  a  young  man  seventeen  years 
of  sge,  with  congenital  fissure  of  Uio  palate,  which  waa  con- 
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fiocd  nlmost  entirclv  to  tlic  soft  tit«uo«,  tlic  npux  of  the  fis- 
sure being  in  the  bonier  of  tlte  patate-bona  Tbere  was  no 
Itarelip  and  no  cxteniul  deformity  to  iodicato  a  defeetive 
orgHii  withiu.  ili»  i^jiik'cIi  liad  idl  tlic  cfaEracteristies  sooom- 
paiiving  tlie  average  cii«c  of  timircd  vt-lum,  being  to  defec- 
tive that  it  was  vith  diHicult}-  he  waa  understood  bj*  etrao- 
gen,  Uo  belougvd  to  a  family  of  exoollent  social  etanding, 
liad  tlic  advantage  of  a  good  oducatioa,  and  vra»  fitted  by 

no.  ice. 


trtiaing  to  take  part  in  a  businc«e  in  whicli  his  father  was 
targeljr  intcivsted.  Bnt  bis  inartiriilate  speech  wao  an  ob- 
atiBBte  bar  to  Iiia  advancement.  The  model  of  the  fiesure  ia 
shown  in  Fig.  105. 

I  made  for  him  an  artiRcial  Tcliim  of  Boft  vnlcanised 
mbbor,  which  i«  nhown  in  Fig.  1R6,  letter  A,  and  was  at- 
todied  to  a  gold  plate  marked  B,  which  wa£  Htudalned  in  its 
position  hy  being  cliutjK'd  to  tlio  fint  permanont  molar  on 


AS  ARTincUL  veiviL 


941 


each  side  of  ttie  mouth.  ThU  artitioiul  pubito  wLvo  woru 
bridged  from  side  to  tude,  and  covered  all  tlio  fiMiurc  from 
the  «pex  dowu  to  the  junction  of  the  bifurcated  u^'ula  with 
the  ftoft  palate.  The  poiutioit  is  shown  by  the  dotted  line  in 
Fig.  165.  That  portion  in  Fig.  liiti  marked  C  roiclivd  auroes 
the  pharynx  in  a  eoiiiewhat  horixont.'d  poflitinn,  and  caiiie 
nearly  in  contact  with  the  constrictor  muscles  of  tlie  pbarj'nx. 
Articulution  was  therefore  made  poEsi!)le  with  this  instru- 
mcnt.  booaneo  the  action  of  the  levator  muscles  was  euch 
Uist  the  artifictftl  volum  could  be  llftvd  until  it  touched  tbo 


ria.  1«L 


>v. 


erior  wnll  of  the  pharynx,  and  thns  shut  off  tlie  nual 

<  at  wilL 
Inmicdiately  on  the  introduction  of  this  instrument  the 
I  patient  ptit  himself  under  the  rocai  training  of  a  profcwwr 
tof  docuiion.  His  improvement  in  articnliitiou  waa  rapid, 
uid  he  H'ns  enablcfl  very  shortly  to  coiisniumate  his  deairee 
_  by  taking  port  publicly  in  bu«inci<6.  His  mastery  of  articn- 
■  UtJon  was  bo  sadofaotory  to  his  friends  and  himself  that  he 
Kbeeatne  ono  of  tlio  most  grateful  persons  for  whom  I  over 
^ratderod  a  etfrvice.  Such  un  i-xprcssion  at)  thitt  came  to  me 
after  a  time :  *'I  bad  the  strongest  desire  ns  a  boy  to  become 
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a  teacher  in  u  Sunday-school  wlicii  1  caino  to  bo  old  onoagh, 
and  it  v.ii  n  most  iwinful  tliouglit  tltnt  I  fliiould  alvravs  bo 
dcbam.>d  thnt  satisfaction  by  my  defective  speech.  Now  I 
am  enporintendent  of  a  Itouriiihing  niiseioit-«utH>oI,  and  I  am 
constantly  called  upon  to  ubo  uiy  voice  in  that  capacity,  and 
in  others,  eomctimcfl  for  wi  hour,  before  a  mixed  nniticiKO, 
and  I  am  told  no  one  would  suspect  tliat  I  ever  liad  a  defect 
of  »peecli." 

I  foand  in  proceas  of  time  that  this  patient,  by  bis  expe- 
vience  and  more  than  ordinary  inteUigciicc,  wm  n  valuable 
aid  to  mt:  in  studying  the  luccluiiiiMin  of  «pucoh  with  nn  arti- 
ficial organ  ;  ond,  after  a  ten  ycara'  ex[>ericnco  with  on  arti- 
ficial Tchim.  [  proposed  to  liim  to  make  a  change  for  «n 
obturator.  I  bud  reflected  much  on  the  print^iple  advanoetl 
by  Sner^n  in  18l>7,  of  educating  the  conetrictor  mueclce  of 
the  pharj'DX  to  bocomo  organs  of  fipcecli,  and  I  had  applifld 
this  principle  in  m)mo  caws  with  more  or  le)»  su«oe«e ;  but  I 
dci^ired  to  put  tlte  principle  to  a  more  scientific  to^t  than  I 
bad  yet  had  an  opportunity  to  do.  Tlie.  ca.'M>  of  my  patient 
before  described  would  give  me  every  facility  by  an  intelli- 
gent cooperation. 

My  model  of  the  fiwuro  wis  obtained,  which  o(  coune 
was  the  nme  sa  shown  in  Fig.  16S.  U|H>n  this  I  formed  a 
mass  of  softened  gutta-percha,  filling  up  all  the  roof  of  tlte 
cast  to  a  level  of  the  teeth,  and  projecting  into  and  through 
the  ftssure.  Itn  dinx'tion  followed  the  incdine  of  tlio  sides  of 
the  gap  to  about  midway  its  length,  when  it  wa«  contiuned 
horizontally  backward,  and  terminated  in  a  hinip  or  bnlb 
about  the  ehe  and  i^hape  of  an  ordinary  Spanieih  chestnut. 
This  uaa»  when  cold  was  introduced  into  the  fiasnre,  and 
after  some  itli^ht  change*  of  form  the  bulb  «,-as  sofu-ncd  in 
hot  water  and  again  introduced.  The  patient  wait  directed 
to  swallow  immediately  and  as  frctjuently  as  possible. 

Those  expi'riments  of  softening  and  exposing  to  the  pros- 
snro  of  the  constrictor  mui<cli»  in  swallowing  *ere  continnod 
until  there  was  no  perceptible  reduction  in  gixe  or  material 
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diange  la  the  form  of  the  bulb.  Tliis  muscular  (u^tivity  bad 
driven  a  portion  of  tho  iiiaB»  upwiird  and  anoUier  jxirtion 
downward,  dearly  and  distinctly  innrkiiig  tho  iMtindarj  of 
the  iiiipcrior  <-i)iiiitrii^or,  Such  {tortionfi  of  ttio  bulb  as  had 
been  g({ncez£d  beyond  what  vras  needed  to  shape  tho  obtunt- 
tor.wero  trimmed  away,  and  th«  whole  more  Byminctricaily 
fomiod  prvviouH  to  making  a  dtipUcatc  in  Tutconitv. 

A  tiiiiii  ttvt  of  tho  utinc^  |>OMibilities  of  contraction  of 
tlie  phaiTngod  muscles  was  made  after  all  the  reduction  in 
BJZQ  had  lieen  obtained  from  the  yielding  of  the  mass.  Any 
subctanco  of  b-utlicivnt  inability  to  retain  its  poMtiun  would 
re«iBt  somewhat  the  power  of  mnscidar  contraction ;  there- 
fore, after  the  rani«t<  wna  carved  into  shape,  it  wns  gradually 
reduced  in  eize  where  the  mneclfie  came  in  contact  with  it^ 
until  thoy  would  barely  touch  It  in  tbe  procvea  of  deglutition, 
Ae  tliis  could  not  bo  dctcnnincd  by  tho  eye,  the  test  wna 
made  by  panting  tlic  pharynx  with  a  little  pa^e  of  chalk 
and  water,  contact  of  which  with  the  wax  or  gntta-peroha 
anr&ce  would  ahon*  very  distinctly. 

Having  determined  with  the  utmost  nicety  the  nltimat« 
form  of  tlio  obtomtor,  it  was  duplicated  in  suhAtaiitially  the 
same  way  as  is  unual  in  making  arliticial  denturea  on  a  mU 
euitto  ba£e^  except  in  one  particniar.  Being  deairons  of 
making  the  wliole  iostrumeut  of  na  little  weight  as  poEeihle, 
I  made  tlic  bulb  hollow  in  the  following  manner:  Aft4>r  the 
gutta-percha  form  was  remOTed  from  tlitt  tlsfk  and  tlie  mold 
was  ready  for  packing  M'ith  rubber.  I  made  a  piiper  pattern  in 
sections  of  tlie  hoUow  chamber  in  tlie  Jiask  which  roprw^nted 
the  bulb.  Hy  cutting  out  the  sheet  rubber  to  t!io  nhnpo  of 
thcee  patterns  and  joining  them  tc^thcr  at  tlicir  e<lgefi,  the 
bulb  was  approximately  formed,  care  being  taken  to  Imve  it 
small  enongh  to  drop  readily  into  the  chaml>er  where  it  was 
to  be  Tiilconixcd.  Previous  to  closing  this  unvulcanixed  bag 
a  few  dropfl  of  water  were  introduced,  and  the  bag  hermeti- 
cally sealed,  the  etlgea  being  nioinicni.Hl  with  a  little  chloro- 
form to  iusare  their  adhesion.    The  remainder  of  the  ipoce 
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in  tlw  fiask  vrae  pocked  in  the  usual  maaner,  and  the  wbolo 
iiilcanizcd  wiili  no  other  llinn  tlio  ordinorjr  cam.  The  result 
wail  that  the  gteam  formed  within  the  bu^  esiiaiidcd  it  nnth* 
out  bursting,  and  drove  it  into  all  the  inequaliticd  of  tho 
cbamhcr,  and  tbms  prodiioKl  an  obtorator  bo  light  that  it 
would  tloat  ill  wiitvr.  This  vnu  finished  np  aad  given  tojtbe 
patient  to  experiment  witli. 

Figs.  16S  and  IHH  represent  enbstantially  the  fortn  of  this 
vulcanite  obturator.  The  broad  surface  of  the  rear  of  the 
bulb  u  vavatial  to  the  oumplctu  closure  of  the  poeterior 
uarew,  aa  are  al»o  the  high  sidce  which  come  in  contact  with 
the  levatorea  palati.  I  have  recently  seen  an  in.itrunicnt  which 
pretended  to  carry  out  the  Suereeu  principle,  but  it  waa  a 
simple  flat  tongue  in  the  fieeuro,  without  eidce  or  rear  enr- 
facc,  and  the  result  was  a  coniptcic  fMlurc.  It  was  onlj  an 
njilgravution  without  benefit. 

In  a  few  days  be  retnmod  with  mudi  to  saj  in  its  favor, 
but  al»o  relating  tliat  it  waa  impossible  to  produce  curtain 
Bounds  which  he  had  teamed  to  do  with  ease  with  his  former 
appuntuB.  The  guttumU  were  eepecially  defuctive,  Ghowing 
that  cither  the  pharytLv  did  not  meet  the  ubtnntor,  or  that 
tlie  dorsum  of  Uie  tongue  failed  to  make  close  contact  viUi 
it,  or  possibly  both.  I  came  to  the  conriusion,  however,  that, 
ae  the  artificial  velum  followed  down  tlio  line  of  the  fiaeore 
to  a  much  lower  point  than  the  obturator  did,  the  tongnu  hod 
been  occustomcd  to  being  elevated  to  only  ench  a  point  where 
it  exjwcted  to  meet  with  eufBcient  resistance  to  retain  the 
Bound  tmtil  ready  for  the  explosion.  If,  now,  as  !u  case  of 
the  obturator,  thLi  base  of  resistance  were  removed  farther 
from  the  tongue,  the  sound  would  naturally  be  defective  in 
proportion  to  the  di«lanco. 

This  led  mo  to  an  cxi>eriineRt  to  test  the  beet  point  at 
which  an  obturator  should  stop  to  be  met  by  the  tongne  for 
articuktion.  I  cut  tlie  bulb  from  the  B])paratus,  Ivaviiig  it 
Hmply  as  a  plate  acrosB  the  roof  of  the  iiiontli,  with  a  thin, 
tongae-Uke  cxtensiou  coutiuulug  down  in  and  along  the  line 
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of  the  fiflscre  Alion-D  in  Fig.  ll)7,  lottor  A.  ITpon  the  poste- 
rior surface  »f  tliis  tnngae  was  rireted  a  t>ar  of  gold  aboat 
one  tunti)  uf  an  Inch  in  widlli  t>v  luilf  that  in  tluekiicfe,  and 
fivu  oiglitlis  of  an  iiieli  long.  I>vvc!cd  inwardly  tuuiLrd  the 
pblc  and  running  lengUiniM;  (]c<tt«r  C).  The  bulb,  letter  U, 
wu  then  fitted  to  tlw  bar  witJi  a  dovetailed  groove,  which 
Would  permit  it  to  ftUde  up  and  down  the  bar  for  a  dislanoe  of 
half  an  inch,  tlina  permitting  a  very  vxteudcd  range  of  move- 
ment by  drawing  it  higher  np  into  the  ptwterior  naree  oi-  drop- 
ping it  down  into  the  phiitynx.  Tlie  bar  lilted  the  groove 
ISO  tight  tliat  it  would  keep  any  position  in  which  it  was 
pUoed.  EqiiipjKd  time  witli  a  machine  tliat  he  could  alter 
ot  iltiicTetion,  my  patient  began  again  his  experiments,  and  in 
tlio  conrM.1  of  m  fortnight  returned  to  mo  with  the  discovery 
of  the  exact  poim  at  which  the  bulb  must  be  itet  to  give  Lim 
the  greatest  l>enefit.  This  point  was  at  a  luucli  lower  level 
than  the  instnimeiit  had  originally  provided,  being  neai-Iy  fte 
low  as  the  avoto,  and  where  I  would  have  supposed  before 
that  it  wail  imfiowible  to  tolerate  fio  lurguan  unyielding  maes 
dnring  deglutition,  but  I  found  tlmt  he  had  worn  it  during 
mettla  without  difwomfort.  IILi  voice  and  ennnriation  were 
so  much  benefited  tlmt  I  was  oncoanged  to  take  the  next 
alep  and  rcprudiioc  the  inctruineut  in  gold. 

Tlw  Toitt  of  tlio  moulh  being  very  high  in  the  center, 
tile  cast  was  filled  up  at  that  point  so  as  to  bring  the  golden 
roof  at  a  lower  level  and  make  the  dome  more  eymmetri- 
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eal  and  better  formed  for  enmtaatioQ.  Snb^eqttentlr  tlili 
space  above  the  gold  plate  wae  filled  vUh  vulcanite.  TwcoQ- 
cant  gold  wa»  tuwd  in  both  pUte  and  bolb,  tlutt  whidi  (unntd 


rw.ni. 


tlie  Ijnlb  being  rolled  down  ao  tliin  aa  it  vas  pojisible  to  vat\ 
it,  and  tlie  whole  being  a  very  accnnte  dnplieste  in  fonn 
of  tlte  perfected  instrument  in  Ti)Icamt«.  Vi<^  tOS  and  169 
iliow  two  views  ot  thut  iiutrumctit — a  aide  view  aad  a  rear 


Tiew. 
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I  was  not  anrprifted  to  find  my  patient  return  to  me  in 
few  days  with  gratitude  and  ])rai»e  unbonnded.     I  Lad  bcfor 
Qtade  obtunitorv  of  gold,  and  apoQ  the  same  principle,  and 
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had  always  observed  the  marked  improvement  in  voice  that 
a  metallic  Bomiding-board  gave  over  one  of  either  hard  or 
soft  rubber.  In  the  present  instance  the  gentleman,  after 
wearing  it  a  day  or  two  until  feeling  quite  familiar  with  it, 
called  to  his  aid  a  professor  of  elocution  and  went  into  a 
lai^  pnblic  hall,  and  for  an  hour  Bubjected  himself  to  criti- 
cism in  reading,  in  singing,  and  in  declamation.  The  pro- 
fessor pronounced  his  efiort  as  absolutely  without  fault,  and 
the  clearness,  distinctness,  and  resonance  of  his  voice  remark- 
able. 

The  Enm  of  my  experience  with  obturators  is  this : 

1.  That  of  all  obturators  thk  is  the  best  form  for  a  con- 
genital fissnre ;  but,  while  the  wearer  is  enabled  to  articulate 
perfectly  with  such  an  instrument,  it  is  only  after  he  has 
learned  articulation  with  another  apparatus. 

2.  That  a  soft,  elastic  artificial  velum  is  mnch  better 
adapted  to  the  acquirement  of  artienlatiou  than  an  unyield- 
ing, non-elastic  substance ;  but  when  acquired  an  obturator 
may  be  substituted. 

3.  That  in  very  rare  cases  articulation  may  be  acquired 
with  an  obturator  only ;  but  it  ia  the  result  of  the  extra 
activity  of  the  pharyngeal  muscles,  while  with  the  elastio 
velum  the  levators  of  the  palate  contribute  largely. 


CHAPTEE  X. 

TREATMENT  OF   ACQUIBED   LESIONS   OF  THE   PALA.TE. 

Any  annatural  opening  from  the  oral  to  the  nasal  cavity 
which  will  permit  the  free  passage  of  the  breath  will  impair 
articulation.  Any  appliance  which  will  close  such  passage, 
and  can  be  worn  without  inconTenience,  will  restore  articu- 
lation.* 

Obturators  were  formerly  made  of  metallic  plate,  gold  or 
silver  being  most  commonly  employed,  and  many  ingenious 
pieces  of  mechanism  were  the  result  of  such  efforts  ;  but  lat- 
terly vulcanized  rubber  and  celluloid  have  almost  entirely 
superseded  the  use  of  metals.  These  substances  have  been 
found  preferable  to  metals,  being  much  lighter  and  more 
easily  formed  and  adapted,  particularly  when  of  peculiar 
shape. 

From  the  preceding  history  of  obturators  we  see  that  the 
makers  have  in  moat  instances  sustained  the  apparatus  by 
passing  into  or  through  the  opening,  and  by  pressure  upon 
the  surrounding  tissues.  As  early  as  1756  Bourdet  recog- 
nized the  impropriety  of  such  a  procedure,  for  he  says ;  "  Bo- 
fore  considering  the  cicatrized  perforations  of  the  palate  as 
being  of  a  nature  incapable  of  diminishing  in  diameter,  prac- 
titioners should  satisfy  themselves  thoroughly  and  beyond  a 
doubt  that  such  ia  the  case.     We  do  not  think  tliat  this  eon- 

*  The  student  will  bear  In  mind  that  no  cognizaticc  is  berc  takeo  of  op«ik- 
ingg  similnr  to  tliose  described  \o  cnses  of  cougecitsl  Gasuro,  where  the  Bui^eOD 
bus  united  the  soft  paUtc,  and  left  an  opening  through  the  bard  palBt«  to  be 
corercil  b;  an  obturator. 
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I'dltioa  of  permanoacy  can  oxi^t,  for  pouUvc  fads  atteHt  the 
f  0(ntni7 ;  aiul  as  liuks  made  in  the  oraoium  with  the  trepan 
cloM  olmoM  ciitirolj',  In  like  maimer  tlio&u  of  tbv  palate  cou- 
itly  diininUli." 

^uniemuB  vxaiDpk-o  might  bu  addnoed  U>  prove  the  im- 
propriaty  of  gustaining  an  obturator  hy  aiiy  tixturee  which 
»4  upon  the  lateral  parts,  sb  they  neceiifiarily  idaa  to  iuunjaw 
tlie  dimoiuiona  of  the  opening  in  the  palate    In  •  g«60  k- 

Fu.  \io. 


Gently  in  the  author's  practice,  tlio  patient  clowd  a  sniaU  per- 
foration of  the  hard  palate  with  a  wad  of  cotton,  the  awelting 
of  whifh  tended  to  enlarge  the  opening  and  neovs^Jtated  a 
ttill  larger  plug,  until  the  entire  roof  of  tlio  mouth  and  teuth 
were  carried  away,  leaving  but  a  iuutow  rirn  along  the  alve- 
olar border.  Snob  a  caj<e  is  nhown  in  Fig.  ITO.  Vuux  have 
also  occurred  in  the  authorii  practice  where  palatine  open- 
ing*, rwiulting  from  disease,  have  been  carvfully  bridged 
uverwitli  a  pUte  iritliout  entering  the  perforation  or  cavity; 
liwoltiiy  grannlationa  were  ttimulnlvd,  and  the  opening  even- 
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tnallj  closed,  tbos  doing  Bway  vith  the  necenitj  of  wi  obn-^ 
rutor. 

It  is  of  tlic  greatest  importance  that  all  FDch  tnstramenl^ 
slioold  he  cxocutt^  in  tlie  imM  perfect  »ianncr,  and  nmd«  ti^ 
fit  aceurately  all  the  parts  with  wliich  they  are  to  be  in  cob — 
tact,  BO  that  they  may  not  produce  the  slightest  initatioD  nr"^ 
exert  undue  prcwuro  upon  uny  of  the  eairouDding  pwtik. 

This  in  cvfii  inon  CMential  tlian  in  fitting  an  artificial  deo- 

ture  in  a  healtliy  mouth,  w  in  tite  latter  c«m  the  ttance 
recover  their  tone  often  in  spite  of  the  irritation  of  a  badly 
fitting  denture  ;  but,  in  paJatnl  leeiuns  reeidling  froiu  diwuo, 


rM.iTL 
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the  system  is  gcncmlly  in  end)  condition  that  b  slight  irrita- 
tion may  be  followed  by  alarming  iiifiamnuitory  ttytuptoms. 

In  simple  jHrfuratinns  of  the  palate,  a  plain  plate  of  wlV 
canite,  celluloid,  or  metal,  etivering  tlie  gap  and  fitting  eloM 
to  the  adjiicL'iit  {Mlatal  surface,  without  nnr  attcm|>t  to  eater 
the  opening,  and  Kiifitainod  by  the  natural  tccti),  it<  all  tliat  is 
required.  Fig.  Kl  repptscnta  ttucli  nn  olitnrator,  ^stained 
in  its  place  by  impinging  upon  tlie  natnral  teeth  with  wliidt 
it  came  in  contact.  Accnracy  of  adaptation  and  di-licacr  of 
form  are  nil  that  are  cetientiiil  in  such  aiaet,  and  rcHtoration 
of  the  speech  will  immediately  follow. 

Fig.  173  reprewnt«  a  more  complicated  obturator,  adapted 
to  an  opening  in  the  uoft  palate.  The  necessity  for  a  ^-aria- 
tion  in  the  plan  will  be  found  in  the  comttant  mnu-iilar  actton 
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of  the  soft  palnte,  wliich  would  not  |>erniit  Ttitliout  irritation 
the  jirwcMci- of  u\  immovable  fixture.  This  U  contrived, 
lerefore,  with  a  joint,  which  will  permit  the  part  attached  to 
'"the  teeth  to  rt-maiii  statioimrr,  while  the  obturator  proper  is 
carried  tip  or  down  ui*  inoved  by  the  iniudtiit.  The  joint,  A^ 
ehoiild  occupy  the  poftitton  of  tlie  janction  of  the  hard  aDd 
)ft  palatal.  Tlie  joint  and  principal  pait  of  tho  appliance  is 
^xiiade  of  golJ,  tlie  obturator  of  \TilcHnile.  TIio  projection  B 
lies  like  a  flange  upon  tlic  suj>crior  eurfaw  of  tlio  iiatunl 
palate  and  eiutains  it;  otherwise  the  iiuibilitj' of  the  joint 
'Wonld  allow  it  to  drop  out  of  the  opening.  Tliia  tlatige  i» 
letter  seen  in  tlie  side-view  marked  C.  It  is  readily  placed 
in  position  by  entering  tlic  obturator  first,  and  carrying  the 
vdueps  to  the  iLtth  Hiibeufiucutly. 
■  VigK.  171  aud  172  wilt  illustrate  the  eactithd  principles 
'jnTolved  in  all  ftiniplo  obtaratont.  The  ingenuity  of  tlie 
dentiflt  will  often  be  taxed  in  their  application,  an  tlie  cases 
xsqniritig  eiicli  appliances  all  vary  in  form  and  ma^itude. 
Tito  Htep«  to  be  taken  in  the  formation  of  an  obtnmtor 

Iain  not  unlike  those  naed  in  making  a  \me  for  artiticuil  teeth. 
3t  la  fflsential  that  an  accurate  model  be  obtained  of  the 
opening,  tho  adjiK-ent  palatal  eurface,  and  the  teeth,  if  any 
jvmain  iu  the  jaw.     I-'or  thiit  purpose,  an  impression  taken  in 
'plaattr  ta  tlie  only  kin<l  to  be  relied  upon.    Care  must  bo 
UBei]  that  a  surphis  of  plaster  is  not  forced  through  the  open- 
ing, thufi  preventing  tlio  withdrawal  of  t}ie  impression  by 
■a  accumulated  and  hardened  mass,  hunger  than  the  opening 
through  wliioh  it  jiaaacd.    To  avoid  thii>.  beginners  or  timid 
^  opemtora  bad  better  take  an  impression  in  the  U£ual  manner 
B  Mitli  wax.    If  this  is  forced  throngh,  it  can  be  easily  removed 
without  injury  to  the  patient.     From  this  wax  impression 
^   make  a  plaster  model,  and  upon  this  plaster  model  form  aa 
H  impreiwion-Gnp  of  sheet  gutta-perclia,  u^ing  a  stiek,  pii-«c  of 
wire,  strip  of  metal,  or  any  other  convenient  thing  for  a  han- 
dle.    This  exiemporixod  imprcsaion-cup  must  not  impinge 
upon  the  borders  of  tlie  opcniug,  neither  should  it  enter  to 
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ftiif  extent.    ^Vith  a  uuiform  film  of  soft  pUeter,  of  from 
one  Bixtoenth  to  ouo  eighth  of  ftii  indt  Iq  tbtcknesH,  laid  orer 
this  cup,  &  correct  impression  can  be  taken  without  any  ear- 
plus  to  give  anxiety.     If  the  deeired  oldiirator  is  to  he  onlj      , 
a  cover  of  the  opening,  the  impression  can  he  readily  ukvn  fl 
in  planter  by  plut-fng  a  Bmall  bit  of  dump  [Mpcr  over  tlw  ™ 
opomiig,  M'liich  will  adapt  itself  to  tliu  border  of  tho  cavity      i 
and  prevent  the  planter  &om  entering  it.  ■ 

Upon  a  correct  plaster  model,  taken  from  such  an  impree-^ 
Bion,  the  obturator  sliould  bo  molded  out  of  gutta-percha  or 
other  phutic  Hubetanco :  the  Kubitoqncnt  alcps  being  in  prin- 
ciple the  flame  u  making  any  other  ptei^  of  vulcanite.  If  it 
is  dedrable  that  it  should  enter  the  perforation  to  restore  the 
lost  portion  of  the  palate,  it  must  not  protrude  into  or  in  any 
vay  obstruct  the  na^i  ]>n>iMigu.  TAe  entire  frtedom  of  the 
natal  pottage  it  tttcn  t  ial  to  ffm  puriif/  qf  artwulatton.  That 
portion  of  the  obturator  which  occupies  tlie  onJ  cavi^  slioald 
be  made  ae  dclieato  as  posaible,  cousistcnt  with  Ita  etrengtb 
and  rlumbility. 

Thuro  aro  many  oases  of  accidental  lesions  of  the  palat 
genendly  the  result  of  sj-philis,  where  the  loss  is  confined] 
entirely  to  tho  poettrior  part  of  ibe  soft  paUte,  and  where 
an  obturator  wonid  be  inadmiMiblo,  or  at  k<««t  objectionable. 
In  euch  a  case  an  unyielding  appliance  is  undc«irahle;  tlie 
constant  activity  of  the  surrounding  parts  might  not  tolerate^ 
it  n-ttliout  discomfort.    Tho  material  used  for  n  BubBtitut«H 
should  be  soft,  fiexible,  nnd  clastic ;  and  elastic  rubber  is  ad- 
mindily  adapted  to  the  purpose. 

Fig.  173  represents  a  defective  palate  belonging  to  tltis 
claA^  tlie  uvula  and  a  ]M>rtion  of  the  contigiioos  soft  palate 
being  <)cstroyed  by  disease.  It  will  be  seen  tliat  a  portion  of 
the  soft  ]ialute  along  the  median  line  remaine>,  and  ooitso- 
qtiently  llierc  will  be  conBidcmble  muscular  movement,  whichJ 
mu&t  be  provided  for, and  wliich  nuiy  be  taken  advantage  of.™ 
It  is  desirable  to  make  this  movement  available  in  using  au 
artificial  palate,  as  thereby  more  delicate  sounds  are  produced 
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tfaut  otberwiso.  TLih  cam  preecnted  hoiuo  estraonlioarj 
ilifficoldes  in  Uie  fact  tbat  nil  tlic  Uxth  uf  tlio  tip{)vr  jaw  luul 
been  extracted ;  and  it  was  neoeiuuin-  therefore  to  adapt  a 
plate  wbicb  should  not  onlv  BO^tain  the  teeth  for  tuaBtication, 
lint  bear  tlic  additiouul  rvepouEibiUtj  of  supporting  the  arti- 
Bdft]  poliite. 

Ill  the  choice  of  material  best  ndiptcd  as  a  bww  for  the 
teeth  in  ench  instaoces,  it  is  pref«nibIo  to  choose  that  which 
Till  provu  tbo  most  durable.    There  are  too  many  iutvroetJt 


inrolred  to  riak  the  adoption  of  anytliitifi;  but  the  best.  In 
the  case  under  description  the  patiout  dcttired  diiplic»tc«,  and 
two  (tots  of  iL'vtb  were  made,  ouc  on  gold  and  the  other  on 
platina,  with  ootitinuoua  gu»i».  Tlie  pIut«M  were  made  liku 
(rther  seta  of  teeth,  with  tJie  exception  of  a  groove  located 
»n  the  median  line  at  tbo  poaterior  tilge,  to  roet-ivu  the  ot- 
lachmcnt  for  the  palate  marked  C,  in  Fig.  174,  wbidi  shows 
th»  Mit  of  toctli  with  palate  attached.  The  wings,  marked  A 
aad  B,  are  m«d«  of  soft  mhlier  ;  they  ehoiild  be  made  alwut 
one  line  iu  tfaicknsa  in  tlie  central  jiarts,  tapering  off  and 
thinning  out  to  attenuated  edges  wherever  the  edge  comes  in 
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contact  with  soft  tissue*.  But,  in  n»  cmergcney,  pieces  of 
the  proper  sbapo  might  be  cut  from  slieet  rubber.  Tito  ob- 
jection to  ttio  latter  pluii  h,  that  the  edges  are  Dot  so  delicate 
nor  BO  comfortable  as  when  tlio  flaps  are  tspcdally  made. 
The  frame  to  support  thoni  is  made  of  gold,  witJi  a  joint  to 
provide  for  the  pcrptiidic-iiliir  motion  of  t!ie  natural  palate. 
When  the  artificial  jwihilc  is  in  use,  the  joint  and  frame  im- 
medmtely  eonti^ons  lie  close  to  the  roof  of  tho  mouth  ;  the 
mbber  winjr  A  bridges  across  the  opening  on  the  inferior 
Borface  or  side  nest  the  tongue.  The  wing  H  bridges  ncreee 
the  opening  on  the  superior  or  n^Kil  surface,  and  is  also  pro- 
longed backward  until  it  nearly  touches  the  mu«clve  of  tho 

m.  III. 


pfauTnx  when  in  repose.  Both  these  wings  reach  beyond 
the  boundary  of  the  opening,  and  rext  on  the  mirfaoc  of  the 
soft  palate  for  a  ditttsnco  of  from  one  eighth  to  one  fourth 
of  an  inch,  thus  embracing  tho  entire  free  edge  of  the  soft 
palate.  This  hist  provision  enables  tho  natural  palate  to 
carry  tho  artificial  palate  up  or  down,  as  nrticnUtion  may 
require. 

When  tho  organs  of  *po«ch  are  in  repose,  tJiere  is  an 
opening  behind  the  jxtlate  sufficient  for  respiration  through 
the  nares.  When  tliese  organs  are  in  action,  a  slight  ulova- 
tion  of  the  palate  or  a  contraction  of  t)ic  pliarrnx  will  «»■ 
tirely  elo«c  tho  nasnl  pueage  and  direct  all  the  voice  through 
the  mouth.    The  palate  ttins  becomes  a  valve  to  open  or 
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weo  tte  nareo,  and  will  b«  more  nsi'ful  when  made  with 
itioD,  di'Ucftlo  edgcfi,  wliicli  will  j-iuid  upon  prctwuru.  An 
imvnt  tiiuH  made  will  re^^tore,  a»  far  n»  powible  hy 
tnechikniiiin,  the  function  of  the  natural  or^;an.  \o  attempt 
need  be  uiade  to  restore  the  foroi  of  the  uvula ;  nothing 
would  bo  gained  bj  such  an  eSort,  tut  its  function  in  articu- 
lation ii  doubtful. 

Fig.  175  repr«Bent«  the  artifida]  polnle  separated  into  its 
eomititnent  parts.  The  frame  \s  bent  at  tlie  joint  in  the  en- 
gnTing  to  bIiow  a  etop  marked  D,  which  prevuuto  the  appli- 
ance from  dropping  out  of  position.     0  showd  a  touguo 


iia.1% 
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V  wliieb  enters  the  groove  in  the  pUte  of  teeth  and  connects 
tbom.  1'bc  ruhbiir  flaps  are  secured  to  Ihu  fniino  by  tlie 
stnd  and  hooks  hin^u  in  Iho  engraving.  Tho  proreM  for 
making  the  rubber  wingit  will  be  found  dDKoritiod  on  page 

B  308. 

H        FI^.  176  shows  a  more  exten^^ive  pnlatinc  dcfc<^'t  of  the 

V  nine  chuw.  In  this  case  tho  entire  wjft  palate  is  gone,  to- 
getlier  with  a  xniall  portion  of  tlio  hard  palate  at  tlie  median 
line.     Although  this  defect  in  ^ivater  in  extent,  the  meana 

•  for  its  remedy  are  more  simple.  Tlio  mnsolw  of  the  palate 
are  entirely  gone,  and  consutpicntly  no  pcrpcndicnhir  move- 
ment need  be  provided  for.  The  appH-tnce  in  thiA  oafic  will 
able  an  elastic  obtnrator  more  titan  tlte  valve-like  palate 
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of  the  preceding  one.  The  ))riuciplo  hen  adopted  is  nib- 
stantially  tliat  recommended  by  Mr.  Snell  fifty  yetn  a^ 
and  Biibsoiiufiitly  used  by  Mr.  Sercombe,  and  oonfiifits  of  » 
])liitu  witli  II  but  oi  tuetli  in  ttio  usual  form,  nnd  uttuobed  to 
itt  posterior  edge  ■»  apron  of  soft  rubber,  wbSch  will  bridge 
the  opening  on  ita  inferior  eiirfacc  oxtcndlag  noKrly  to  tfao 
phitryns.  Fig.  177  represents  the  set  of  teeth  with  the  pal- 
ate attaelicd.  In  Mr.  Scrcombe's  appliance,  described  on 
page  3ttS,  tliia  nprou  vm  made  of  tlte  oommon  eheet  rubber 
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in  the  market,  prei»ared  for  other  use*,  and  \a  objectionable- 
for  two  reasons :  1.  A  want  of  piirity  in  the  materials  of 
which  it  is  eompoanded,  in  many  instances  6ub«tancG«  being 
nwd  iu  its  inanufitcturc  which  would  prove  dfluU-riuiM  to  tbe 
health  of  the  patii-nt ;  and,  S.  Its  uniformity  of  tlitckneiB. 
It  is  preferable,  therefore,  to  make  a  mold  in  which  to  form 
A  paUte  of  pnre  and  barmlcefi  nuitcrial — one  which  shall  be 
of  sufficient  tlucknese  in  the  oeiitral  part  aiid  at  its  aaterior 
edge  to  {^vc  it  stability,  and  yet  shall  have  a  thin  and  deli* 
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eaia  botmdsrj  wherever  it  comes  in  contact  with  movable 
tissue. 

Suoh  A  jiiLlate  mar  be  madu  in  a  mold  by  eubeUntially 
tbc  aarao  piwe*  as  hc-reaftcr  described.  (Sec  page  801.)  It 
may  be  e«catvd  to  ibu  }ilitte  by  a  variety  of  simple  iiicuia. 
Odv  which  will  give  ne  little  troQble  to  the  patient  as  any 
otlior  is  to  make  a  eeriea  of  small  holes  along  the  edge  of  the 
plattf,  and  etitch  it  on  with  eilk,  or  fine  platina,  gold  ur  sil- 
ver wire  may  bo  uaod.    It  is  dusirablo  in  eucli  a  caec  to  have 

Fio.m. 
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!te  plate  and  palate  prwcnt  a  uniform  Btirface  on  the  lingual 

de.     In  fitting  the  platv,  tlicrefore,  it  may  bo  raised  along 

tli«  posterinr  edge  from  t!io  sixtocnth  to  the  tenth  of  an 

inch,  aocordiiig  to  the  thickness  of  the  palate  de«ircd.    The 

robber  will  thus  be  ]>]ucvd  un  the  palatine  surfaee  of  the 

phtt4>.  and  pn'dcrit  uniformity  on  the  lingnal  surface. 

A  little  tiionglit  n-ill  ehow  that  in  tliiit  caiw  the  patient 
mnst  edncate  the  nnucf<^»  of  the  pharynx  alofie  to  do  the 
work  of  shutting  off  the  narcs,  which  in  the  former  case 
was  pcrfoniiod  by  thom  in  coujunctiun  with  the  mnsctce  of 
the  palate.    Perfect  articulation  will  do^wnd  upon  the  sue- 
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ca»  of  the  patient  In  thU  ituw  use  of  Uieee  mnsclee.  In 
im»  of  ac<]uitx!(l  le^iona  uf  die  [Kilatc,  such  ok  ue  under  coo- 
eideration,  tliJH  education  of  tlie  tuQflcIcA  to  a  new  work  will 
not  he  difficult.  Tlio  patient  at  eome  fonuer  time  liu  lutd 
the  power  of  distinct  urticulatiou ;  hh  car  has  reoognizc<l  in 
his  own  voice  the  oonlnwl  betwbvn  hU  prccuot  and  his  tor- 
met  condition ;  tlie  ear  will  therefore  direct  and  eriticiM)  the 
practice  until  the  result  is  attained.  It  is  ostoniahing  t« 
wbit  au  extent  uiusclee  may  ho  trained  in  thi^  way  to  thft 
GuecMwful  pt'rforuiancc  of  aii  unnatiind  function.  In  the 
ca»c  illustmtud  by  Figs.  170  and  1T7  t)i«  defi'Ct  had  usisted 
for  tweiily-eight  yeara,  tlie  patient  at  the  time  of  the  intro- 
duction of  the  artiiiciut  palate  being  nearly  fifty  ye.ir8  of  agv. 
The  effect  u]»u  the  speech  was  lUHtanUUiuOus,  Articuktion 
waa  imiiicdiiitcly  ulmoet  aa  distinct  aa  in  youth ;  and  this 
remarkable  diMinctnon  can  only  be  accounted  for  npon  the 
asMimption  tliat  the  pharyngeal  oinHotee  had  undct^gono  a 
thorough  training  in  the  vain  effort  to  uticnlato  witlioat  a 
palate.* 

The«c  two  cosea,  ehown  to  illn«tr»tc  the  application 
artificial  jialntiM  in  occidental  ledoi»,  required,  as  will  bt' 
been  perceived,  entire  upper  sets  of  artificial  teeth  in  con- 
DOCtion  with  the  palates.  This  BOlection  nrae  purposely  made 
bocatutc  the  difficulties  to  be  overcome  arc  much  greater. 
In  cases  where  there  are  nntiinil  tcvth  remaining  in  the 
upper  jaw,  the  palate  and  ita  connection  willi  the  plate  would 
bo  Bubstantially  the  same,  and  the  plate  oonld  easily  he  se- 
cured to  the  teeth  by  cliiep«  in  the  Bome  tnannor  as  a  partial 
denture. 
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*  As  ■ccoubt  a(  thii  com  «ppMn>il  in  llw  "Argw,"  of  Bainlxidge,  Ocwgh, 
Angut  ],  ISAS,  nritien  bj  (lie  pnilcnt  lilai*clf,  wlio  wu  Iho  ollMr  el  iW 
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EIBTOBT   OF  ARTIFICIAL   VELA. 


Thb  histoiy  of  artificial  vela  begins  with  M,  Delabarre. 
In  the  last  chapter  a  difitinction  vns  made  between  obturators 
and  artificial  vela,  which  must  be  kept  in  mind.  The  definite 
history  of  obturators  goes  back  more  than  three  hundred 
yeare,  aud  that  of  artificial  vela  scarcely  more  than  fifty ; 
due,  possibly,  to  the  fact  that  there  was  no  suitable  material 
known,  prior  to  the  discovery  of  caoutchouc,  of  which  a 
substitute  for  the  natural  palate  could  be  made. 

M.  Delabarre  was,  in  all  probability,  the  first  one  who 
conceived  and  put  into  practical  use  a  soft,  flexible,  elastic 
valve,  which  would  fulfill  to  any  degree  the  functions  of  a 
natural  velum.  The  case  was  one  of  syphilitic  origin  of  ex- 
tensive character.  The  entire  roof  of  the  mouth  and  soft 
palate  had  been  carried  away,  togetlier  witli  nearly  all  the 
teeth,  necessitatang  a  formidable  apparatus,  which  was  a 
combination  of  denture,  obturator,  and  velum.  The  denture 
was  made  of  mineral  teeth  mounted  on  a  platinum  base,  and 
matained  in  titu  by  a  spring  connecting  with  a  skeleton 
frame  resting  upon  the  lower  teeth ;  restoring,  to  a  certain 
degree,  the  form  of  the  lost  structures,  and  not  unlike,  in  its 
general  contour,  to  the  full  upper  denture  of  the  present 
day.  To  the  posterior  edge  of  this  denture  he  attached  a 
velum  and  uvula  of  "gomme  61astique"  (India-rubber). 

In  reading  M.  Delabarre's  account  of  this  apparatus,  he 
seems  to  have  been  more  anxious  to  conserve  deglutition 
than  to  restore  the  articulation  of  the  voice.     To  this  end  he 
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devieed  a  valve  in  ttio  auterior  [wrt  of  Iiiit  denture,  which, 
hy  a  system  of  compound  leTen^  was  connected  on  the  supe- 
rior anrfafie  with  the  velum  and  iivuU,  and  operated  Iiy  pree- 
BTtro  of  the  forward  part  of  the  tongrue.  l-'ig,  178,  copied 
from  Pclabarro'a  ttxutJHe.  iUustnitcs  tlio  inBlrument.  A  shows 
tho  valTO  in  tlie  roof,  whicli  roHu  u])  on  prcwurc  from  below 
and  was  returned  by  a  light  spring.  U  B  indicate  two  levers 
hnng  in  the  middle  upon  axes ;  tho  anterior  end  of  the  first 


attached  to  the  valvv,  and  Ihu  posterior  end  of  the  eecnud 
attaclictl  to  tho  velum  and  uvula,  ik>  ammgcd  that  the  mo- 
tion of  lifting  the  valve  would  he  communicated  to  the  velum 
and  elevate  that  also.  Tliis  "  machine,"  as  Delaharre  calls  it 
(the  term  being  sinpiUrly  appropriate  when  transfenxsd  to 
English),  coold  only  be  operated  by  the  torigiio  in  a  certain 
potulion,  and  therefore  the  machinery  could  not  (lave  been  of 
any  advantage  in  artienbtion,  although  Delaharre  claims  that 
the  whole  apparatus  was  of  great  benefit  to  tho  ]uitient  iu 
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icninn,   in   deglutitioti,   and  '*  for  tJie  articulation  of 
■ ''     In  iho  tiglit  of  uiodc-ni  ^loncc  we  can  not  regard 
Un^fff  as  of  any  ndvaritugu ;  tlic  vcliun  would,  in  all 
Ity,  Itttve  coDtribnt«d  an  equal  bcnt-iit  u-itliout  it 
inch  a  complicated  apparatua  would  lie  likely  to  becoiiio 
easily  dieamngud,  and  not  of  a  Tor>'  pormanent  character; 
Uiererorv  it  is  not  surpming  that  wo  find  uo  record  of  any 
^^ttompl  to  make  an  application  of  it  to  other  cases. 
^1     The  object  of  thia  dct^led  deecription  is  chiefly  to  pve 
"a  clear  understanding  of  the  firet  attempt  to  make  an  artifi- 
cial vclnuu     (rraiiting  that  tlua  vxpL-rimcut  of  Uckbarre'a 
was  a  complete  KuoceM,  it«  importance  inuirt  not  bo  ovcrnttodL 
JKTbe  owe  was  one  of  aocidenbU  Ie«ion  ;  and  later  experience 
jK^u  «liown  that  a  very  Himple  and  often  a  very  crude  appli- 
ance will  restore  articulation  to  one  who  formerly  possessed 
that  function.    Novcrthdew,  U>  hiin  miut  be  acconlud  the 
credit  of  the  lintt  conception  and  prnctiiad  application  of  tlio 
only  mattirial  whidi  ooold  bo  adapted  to  a  velum ;  and,  al- 
lhoui;li  the  r-nontchouc  of  that  day  was  a  very  perishable 
niatcrtnl,  compuned  with  the  t^nmc  Hub«<tance  aa  improved  by 

kralcanization,  his  experiment  laid  the  foundation  of  sttcceea- 
ful  artitioial  vola,  and,  in  all  probability,  encouraged  Mr. 
Sncll,  of  London,  in  his  expcrimenla  Buulo  eliortly  after,  and 
for  which  ho  chiima  complete  Nitweaa. 

Mr.  Siiell  makes  the  date  of  liiii  conalmctton  of  an  artifi- 
cial Velum  about  1S2S,  and  this  is  the  6rBt  record  I  have  lieen 
■Ua  to  find  of  any  effort  to  remedy  the  i-vilit  of  conffonital 
fitgun  i>i  the  palate  by  mcclmniiim.  All  appliances  made 
prior  (o  that  time  were  for  accidental  lesions,  and  conjrenital 
oases  were  considered  as  hopeless  except  by  surgery,  and 
Kevcn  at  that  date  the  era  of  Htaphylorapliy  was  jti^t  dawn- 
^ing. 

His  firet  case  waa  that  of  a  young  lady  with  fissure  of 
hoCb  hard  and  «oft  palate  along  the  median  line,  which  dov« 
not  apiwar  in  the  record  to  have  been  comjiliojited  witti  hare- 
lie  "  obtained  a  oorroct  model  of  the  defective 
1» 
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from  which  a  gold  plate  was  formed  to  fit  the  roof  d  lk  I 
mouth,  rmcliiug  uit  fv  back  as  coald  be  worn  bv  ilie  f»| 
tiunt,  to  tlic  postcriur  pirt  of  nlik-h  two  {)k-<.T»  or  iajntl 
India-rubber  were  attached,  thus  tilling  up  ilie  defieifBqrt'| 
tlie  Boft  palate.  A  small  morable  piece  of  the  same  i 
rial  was  al»o  attached,  by  means  of  a  gold  hiogc,  to 
centor  of  the  lower  piece,  to  imitate  as  near  as  poMiUt  I 
natural  nvula,  A  piece  of  ivory  was  next  tictcd  to 
upper  or  back  part  of  t}ie  gold  plate,  and  carried 
TiDtil  it  came  is  contact  with  the  retnaiuing  part  of 
septum  iiarimni ;  Uiiit  wan,  of  course,  firmly  attuelicd. 
whole  va*  held  in  its  Mtuntioii  by  nn^ns  of  two  gold  Rpring*" 
soldered  to  the  plate,  wliicli  were  fixed  round  oue  of  tbt' 
moUrs  on  each  side."  Mr.  Snell  shows,  in  his  trealiw,  (^ 
the  prineipal  object  whicli  he  desired  to  nttnin  was  an  im- 
proved artionlation  of  the  voice,  and  for  the  above  imm- 
inent be  ehiims  most  satisfactory  results. 

In  an  improved  appliance  whicli  he  made  enbseqncirtl/i 
"  tlie  piece  of  prepared  elastic  gum  is  attached  to  tho  pMl*' 
nor  part  of  the  plate,  whero  the  natural  Boft  pabte  WO- 
menoes,  extending  downward  on  eseh  side  as  low  astLo  f^ 
molning  part  of  the  uvula,  and  grooved  at  its  kteral  tigeito 
receive  the  fliiAured  portions  of  tlie  velum.    A  movable  vtlun 
is  placed  in  the  posterior  center  of  tho  clastic  gum.    TW 
these  may  partake  of  tho  natural  niovementa  of  tUc  J*** 
during  deglutition,  a  spring  id  aflixed  behind  them,  ooe<" 
of  which  i«  fastened  to  the  posterior  and  antvrior  enrfaett** 
the  prineipal  i>iate,  and  the  other  cud  reel*  gently  againit  l» 
posterior  face  of  the  India-rubber ;  tbi«  kccp«  it  alwsjs  '^ 
close  apposition  with  the  cdgc«  of  the  fissure  during  di^liit>' 
tion."    It  is  mucli  to  be  regretted  that  there  is  no  cngtavinft 
of  this  instrument ;  but,  from  a  careful  reading  of  tlii*  U* 
quotation,  I  am  inclined  to  tho  opinion  tliat  it  dowribet* 
veliun  of  triple  fonn,  which  wa«  not  tinlike  in  principle  tke 
one  introduced  hy  Dr.  Steam,  in  America,  twenty  yean  bUr- 
(Beo  Fig.  179.) 
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Dr.  Steam's  expcrimenta  mark  a  distinct  epooh  in  the 
history  of  artilicial  vok — not  so  much  from  a  better  under- 
Btan<Itiig  uf  the  requirements  in  eucL  cum-s,  nor  from  ii  supe- 
tiorify  of  Bkill  in  tlie  adaptation  of  an  appArntiw,  as  from 
the  accidental  good  fortnno  of  having  bronght  to  hia  notice 
the  beet  eubetautx:  wliicli  Iia»  yet  bt-ca  discovered  for  tkia 
puipo«c.  It  was  in  1^41  or  1842  that  Dr.  Stc«ni,  a  young 
graduate  in  medicine,  and  a  native  of  Springfield,  Maamchu- 
setts,  where  be  was  then  residing,  bec&me  acquainted  with 
Mr.  Goodyear,  wlio  was  then  conducting  bis  experiments  in 
combining  eulphur  with  njljtiL'r  to  improve  it.  Dr.  St^jam 
was  afflicted  witlt  s  congenital  deft  palate,  the  fissure  being 
confined  alniOAt  esclnsively  to  the  soft  palate.  He  had  been 
twice  or  thrice  operated  upon  surgically,  but  in  each  instance 
Btaphyloraphy  proved  a  feilure,  and  his  only  hope  of  benefit 
lay  in  mcclianism.  Being  naturally  of  an  iiigcuious  mind, 
and  acquainted  with  the  improvements  in  rubber,  he  gave 
Lis  Attention  to  the  comtnicUon  of  an  artifioial  velum  for 
himself.  When  it  a  conaidertHl  that  ho  was  without  any 
practical  knowledge  of  mechanical  dentistry,  and  did  not, 
and  could  not,  mako  such  a  model  of  the  parts  as  is  now 
conHidcrod  essential,  and  that  all  his  efforts  wore  tentative 
npon  himself,  the  results  were  marvelous,  llo  then  demon- 
strated that  a  very  formidable  apparatus  cotild  be  introduced 
within  the  pharynx,  ajid  worn  with  comfort,  and  with  it 
arttculiite  speccli  could  bo  perfectly  acquired.  More  than 
fifteen  years  after  this  I  came  to  know  Dr.  Steam,  and  his 
voice,  articulation,  and  enunciation  were  so  clear  and  dis- 
tinct that  but  few  would  have  eoepccted  the  deformity  with- 
ont  an  anatomical  examination, 

Like  most  other  pioneers  in  grciit  inventions,  Dr.  Steam 
arrived  at  the  result  by  the  most  complicated  moans.  His 
instniiticut  wa*  a  mar\x'l  of  ingenuity,  and  the  process  by 
which  it  was  made,  in  the  liglit  of  modem  simplicity,  was 
an  nndertnking  of  eonio  mn^tiide.  InstcJid  of  tli«  mon 
scientific  plan,  as  now  used,  of  obtaining  on  accurate  cast  of 
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all  the  p«rt8  involved,  uid  to  snob  a  east  adapting  an 
ment,  and  oftervaxd  making  a  metallio  mold  in  wtiidi  lo 
produce  the  rubber  dD])U«iteB,  be  bcgau  Im  work  \>j  oatvia^ 
a  mold  out  of  wood,  iu  which  to  viilcanizo  the  relum.    To 
obtain  wme  idea  of  the  fonii  to  be  given  to  the  mold  bo  tbu 
the  reaaltant  casting  should  fit  the  fiiisDre,  be  took  small  inhfl 
pressionB  of  various  parta  with  soft  wax  attached  to  the  end     ' 
of  a  bcut  iftick,  ainl  copied  the  forms  thus  aaoNtained  in  hb 
woodca  mold.    Encouraged  by  the  approval  of  diatingoisbed 
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suif^ns  In  tliis  conntiy,  he  nsited  I/tndou  and  Paris  iit* 
IMS,  and  contribntcd  a  viduablo  article  upon  the  anhject  to 
the  London '*Lanoet."  His  instniment  and  bta  ingenuity 
vrcrc  much  admired,  but  it  ia  evident  that  its  oomplcxity  car- 
ried the  idea  pretty  generally  that  it  was  not  of  Qnireisal 
application,  as  we  find  that  the  little  interest  it  awakened 
Boon  died  out,  any  efforts  made  by  dentists  to  adopt  it  were 
abandoned,  and  in  a  few  years  it  was  nnknown  to  the  mats 
of  tlic  profcHsion,  and  only  remembered  as  a  brilliant  excep- 
tional effbrt. 

Figs.  179  and  ISO  are  repreaoatatJous  of  the  two  aidee 
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of  t)>e  Steam  imtrument,  the  former  ehowing  the  ornl  tide, 
and  the  latter  the  nasal  or  pliar}-ngeal  .inrfuce  of  the  BOmo 
tastrnuie&t.  In  Fig.  179,*  m  m  «how  a  portion  of  gold 
platOt  which  eontiuiicd  oa  the  side  of  the  rnggi'd  edge  until 
it  was  clapped  to  teeth  on  each  side  of  the  mouth.  The 
Temnant  of  the  natoral  palate  iilled  tlie  groove  marked  y  g. 
The  broad  lower  cd^,  as  Bcea  in  the  engraving,  hiinj;  in  the 
phHynx^andprovigiun  vrafiuiadufur  thcupproxiiiuktiuuof  the 
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cmlea  of  the  fisBnre  and  for  other  contnu^tile  mnACiilar  action 
hy  (ilittiug  the  bo<Iy  of  tlic  inslmiiient  np  the  middle,  and, 
10  prereut  sound  eacaping  through  the  slit,  the  valve  or  flap 
marked  vlv  covered  it.  The  action  of  the  arttfinal  velum, 
vben  snbject  to  muactUar  movement,  wonid  be,  that  the  aide* 
marked  g  g  would  Up  over  and  lUide  upon  each  «ther  in  the 
act  of  dc^ntition  eo  caeily  and  rondil;  aa  not  to  irritate  the 
fforronnding  atmotnre9.«  Owing  to  the  initability  of  the  rub- 
ber, and  particularly  after  it  had  been  worn  a  short  time,  ft 
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becftme  necessary  to  give  extra  eapport  to  the  vatve,  bo  that 
it  should  be  retained  firmly  against  the  hodjr  of  the  ioetni- 
ment  \  and  a  fi^old  Hpririg  wa«  nrrangod,  as  sliowa  upon  tho 
other  aide  of  the  uppliiincL-  iti  Kig.  ISO  at  tlie  letter  /.  Tlio 
carved  bands,  marked  //",/"  and  »  *,  were  of  rubber  bomogo- 
Qeoat  with  tho  piece,  and  iiitroduciid  to  give  stability  and  fill 
ODt  tlie  volum  when  contractile  inu»eular  jiower  was  rclaxvcL 
The  aforemcntjoued  valve  waa  not  intended  in  my  sense  to 
raproeeut  the  Itviih,  wliich  its  appearance  and  locality  may 
suggeat,  hut  waa  a  nocceeary  result  of  the  divl&ion  of  tho  iu- 
Btrniiient  along  the  center. 

It  wafi  with  much  sutii>fuction  that  Dr.  St«am  viewed  tliia 
trifold  ohnractur  of  his  inff.tniment,  regarding  tliis  method  of 
providing  for  tlie  contraction  of  the  surrounding  muscles  aa 
a.  triumph  of  skill  To  qaoto  hU  own  lunguage  in  1860 :  "  I 
wi«h  to  be  uiiilcMtood  ax  wtying,  in  exact  terms,  that  I  con- 
sider llie  slit  and  opening  through  the  center,  and  ita  doaure 
by  a  sort  of  valve  on  the  anterior  surface,  as  an  essential 
feature  of  all  artiticial  vela ;  and  also  that  I  do  not  acknowl- 
edge tho  remotest  obligation  to  any  other  person  for  this  one 
Idea,  which  did  not  present  it«clf  to  my  mind  until  I  had 
occupied  myself  with  my  first  case  (in  1841  and  1S42)  for 
more  than  a  year.  .  .  .  Eighteen  years  liave  since  elapsed, 
and  1  have  not  yet  conoeired  any  other  poseible  way  of  con- 
structing an  instrument  at  once  simple,  delicate,  and  durable, 
but  in  this  tri^U  form  ;  and,  though  I  tnist  and  believe  that 
others  will  hereafter  improve  upon  my  metliods,  I  am  con- 
fident that  this  one  feature  will  be  preserved  in  all  sucoessful 
'  obturatora.'  " 

An  important  principle,  enunciated  by  Dr.  Steam  as  es- 
sential to  the  sncoesa  of  all  artificial  vela  for  congenital  cleft, 
waiK  that  the  instrument  filling  tlic  fissnre  in  the  natural 
palate  must  be  of  tlic  nature  of  a  vake,  under  tho  control  of 
the  muscles  surrounding  it,  and  so  arranged  tliat  it  could  bo 
etoTftted  by  them,  and  tlms  tlie  nasal  pat»agc  shut  ofT,  as  is 
absoluti'ly  essential  in  the  production  of  certain  sounds  b&- 
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lon^ng  to  articulate  laugtiage.  This  principle  was  carried 
out  bj  biro,  tiivt,  iu  tbu  character  of  tliu  tiiat«rial  ohoecn, 
hciiit;  uf  n  yielding,  clastic  nature ;  tiXid,  second,  iii  tbo  form, 
l>cin>r  made  to  vuibrace  tbe  levator  luiucle*  and  subject  tu 
their  control. 

It  is  reinartablo  what  little  effect  was  pnxluced  upon 
either  tho  eurgicul  or  tnccliaiiicttl  treatiiiuut  of  cleft  paliitu  by 
Dr.  StcurD'8  invention,  or  by  his  contribution  to  tlie  literature 

PM.  181, 


fn  the  London  "  Lancet."  In  BUcb  notice  of  his  invention  as 
wn«  gircn  him  in  the  cnriicr  editions  of  flarriHS  *'  Duntal 
Surgery,"  ho  waa  called  "  Mr.  Steam,  a  sur^on  of  London  " ; 
and  the  litudent  looked  in  vain  for  such  a  description  of  the 
npparatUD  as  would  enable  liim  to  eoiiatmct  one.  So  entirely 
vas  be  lost  tight  of,  that  in  Kfay,  t8wT,  we  tlud  Mr.  Edwin 
Sercombe,  in  a  paper  read  before  the  Odontological  Society 
of  Great  Britain,  saying :  "  I  know  nothing  at  the  time,  nor 
indeed  until  I  coinmeiiecd  writing  this  paper,  of  Mr.  Steam's 
invention.  .  .  .  The  princi{>le  laid  down  by  ^[r.  Steam  u 
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neoeoBBiy  for  tlie  oonstmctioQ  of  a  aeetv.}  velntn,  I  recognued 
ukI  acted  tipoii,  without,  wt  I  Law  ulivulr  tuiid,  kuon-ing  of 
t)ie  exicitenre  of  \\i»  paper ;  bad  I  known  of  it,  it  i«  iiioru  llian 
Ukf>ly  that  I  should  have  contccteil  myself  with  endi'avririii^ 
b)  imitate  bis  ver}-  ingvniuus  coDtrivance,  but,  ignorant  of  )u8 
plau,  I  WM  free  to  work  out  luy  own  di«igu.  My  rdom  is 
nude  of  two  pieces  of  riilciiuizvd  India- nibbcr,  tho  largvr 
piece  extremely  tliin,  the  Rinaller  much  thicker.  The  sltape 
of  botbis  repn^ftL-utcd  m  ¥i^.  ISl  and  1S2.  The  dotted  line 
on  both  ebowii  whtriv  llicy  urv  attached  by  ecwing  to  the  poe- 
tenor  mai]gin  of  tlte  gold  pbte,  which  bu  a  single  line  of 
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holes  pnnched  in  it  for  tliiB  puqKKte.  The  exact  size  of  the 
larger  piece  itnll  vary  in  encli  esiie,  for  it  is  neccosarj-  tbat  it« 
free  convex  inarfriTi  should  not  toncli  the  back  of  the  pliaryiix 
when  tbe  sideft  of  die  fiiKure  approximate  in  the  act  of  deglu- 
tition, as,  however  soft  the  material  of  whieli  it  is  fonncd 
may  be,  a  raw  and  painful  lipot  will  quickly  be  (be  result; 
but  at  the  nmc  time  it  most  t>e  olose  to  the  back  of  tbe 
pharynx,  or  otherwise  the  articulation  will  bo  more  or  lees 
indiKtinct,  aa  the  Bonnd  will  not  be  rvtiilned  in  the  cavity  of 
the  mouth  long  onouf;''  '•>  nndergo  the  coining-like  proccw 
of  articuliUion,  but  will  escape  into  tbe  cavity  of  the  nose, 
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mad  prodooe  more  or  less  of  the  cbonaterietic  nasal  soond  of 
this  lenon.    This  piece  should  also  bo  extrcincl^r  thin,  as  it  is 
absolntety  aeetseary  that  it  shotild  ndnpt  it«elf  with  great 
rvadine«8  and  complotcneM  to  tlie  erei^varying  sides  of  tlic 
fi«Qro ;  but  a  piece  of  mch  tenuity  as  is  neceesary  to  etecure 
tJiis  vital  poiol,  weighted  with  mucns,  vontd  quickly  droop, 
Imt  fur  tlic  fitipport  whicli  ii>  given  to  it  by  tJio  finiiiilor  and 
Btoatvr  pii-co  wtiidi  lie:^  iiiimc(liat«ly  andcrneatb  it.    Hiose 
wo  pic«M  of  slicct  rubber  eiewed  to  the  posterior  margin  of 
he  gold  plate — the  thinner  to  its  uppor  eorfaoe,  and  the 
flicker  to  ita  lower — have  been  found  in  more  than  otie  in- 
stance to  restore  to  the  penon  usiug  them  a  dislinct  artlctUa- 
«:ion." 

An  examinatioD  of  these  illostrationa  lOtows  tliat  even 
Air.  Seroombe  failed  to  couiprelieod  the  principles  enanciated 
"•jy  "Mr,  8team  as  eeeimtiiil  to  sucouss.  Two  principles  were 
"^ntal  Ut  Dr.  Steam's  inatruiuent,  vis. :  firet,  lAat  the  art^cial 
■ostium  thoiild  rrmhraet  the  levator  rnusd^^  (if  tiu-  palate  to 
^Jt-tt  it  could  he  l^Ced  btf  them  ;  and,  ACoond,  that  it  should 
^^ritlgv  (he  vpper  pharynx  behind  the  uvul<i  and  ctU  qff 
■»^aeal  oommunioation  at  teill.  Kuitber  of  thcee  tiualifications 
^Kascon  in  Hr.  Scrcotnbe's  velum,  and  it  Is  quito  sofo  to  say, 
^aa  the  results  of  later  experience,  that  pafeet  articulation 
^writh  snch  an  appliance  as  sliown  in  Yig.  1S2  for  a  coogenital 
^3a6nr<j  of  the  pidatu  would  be  impossible. 

Tun  year*  afu-r  that,  vix.,  in  1867,  Mr.  Geor^  ParHneon, 

of  liondon,  described  hin  metliod  of  making  urtificia)  vela  {or 

T^tlicr  they  might  be  called  movable  obtunton)),  which  seem 

lo  have  been  an  improvement  upon  ilr.  Sercombc's,  bnt  in 

no  ftonw  an  effort  to  produce  Qin-tliing  like  the  Steam  appa- 

trntna: 

**  In  a  case  of  congenital  fisenre  of  the  ]mUte  extending 
Ihrongb  the  bard  liaanes  and  alveolar  ridge,  after  liaving 
taken  n  correct  model  of  the  parts  in  wax  or  plaster  of  Paris, 
I  commence  by  titling  a  thin  plate  of  gold  over  the  vault  of 
the  palate,  as  far  back  as  the  posterior  margin  of  the  palate- 
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bone,  would  have  extended  liad  the  bony  arch  been  perfi 
To  the  pofiterior  margin  of  this  plate,  by  moans  of  a 
is  attached  a  vt'Iuiii,  constnided  of  hard,  well-poliahed,  t 
caiiized  India-rubber,  fonned  in  Boch  a  nuinnor  as  to  fit 
palatine  surface  of  tbe  renmaubt  of  the  soft  palat«  and  alio' 
then)  to  glide  over  it  in  the  act  of  deglutition.    To  kocp 
velum  in  it^  place,  one  enil  of  a  delicate  gold  spiral  spriug 
made  fast  to  it,  the  other  end  being  fi.\ed  on  the  oaeal  »urfi 
of  the  gold  plate  representing  the  hard  palate.    This  Kprin^ 
must  be  m  adjusted  as  just  to  keep  the  India-rubber  velun 
in  contact  with  the  soft  part«,  and  allow  the  portions  of  avuls 
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on  either  side  to  approximate  in  the  act  of  doglutition.  Each 
particular  ea«c  mnv  rcciuire  some  slight  moditication,  but  all 
that  I  hare  treated  on  this  princ)])lo  bav«  been,  I  think, 
highly  satisfactory.  The  roice  is  not  always  immediately 
improved,  Ait  edumtion  of  the  tongue  is  ooooMary  in  all  eoa- 
genital  cases.  The  patients  for  whom  I  have  eonittnwtod 
thc«o  palates  have,  withont  any  exception,  expressed  great 
comfort  from  their  use,  the  only  inconvenienoo  ever  com- 
plained of  being  a  slight  nausea  ou  the  instrument  being  first 
introduced,  which  generally  pai«eH  off  after  a  few  itiinntoa. 
The  materials  used  are  perfectly  durable.  The  only  part  that 
could  poaoibty  get  out  of  order  is  the  spring ;  but  this  would 
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i\y  be  Uie  result  of  careless  manipulation  oat  of  the  montb, 
and  could  eaaily  be  repaired  at  a  triding  cost.'' 

H^       Hi«roKT  OF  TiiK  Aktuok'b  Apfliaxces. — In  Februarjr, 

^BttO,  a  juuiig  ludy  about  twenty  ytinn  of  age,  from  Virf^iiia, 

^^■s  recommended  to  nie  by  tite  lalo  Mr.  Asuliel  Joii<w,  of 

the  thdu  Orm  of  Jiyiee  &  \Vbite,  of  world-wide  reputation 
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*f**WIg  dcnti$t».    Slio  vm  bom  witli  double  fis*uro  of  tbe 
^P  and  uxtenaive  fiMnrc  of  botli  biird  and  soft  palate.    Tbu 
L  '^t  had  beea  operated  upon  and  the  gnp  Hiiece^fully  cloeed. 
F   Tie  tntermaxillaiy  bone  had  been  partially  R-uiovL-d,  carry- 
^  away  all  tLe  inciKor  t«etli,  and  leaving  a  broad  gap  be- 
tween the  canincB.     Fig.  1^  i.*  a  very  accurate  representa- 
tion of  the  fifisure.     In  it  are  seen  the  disarticulated  vomer, 
taark&d  A ;  the  turbin«tod  bones,  B  B ;  and  divided  u%-nla,  C  C. 
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In  my  desire  to  benefit  her,  I  re-read  all  the  litonitars  I 
contd  find  upon  the  enbject,  witli  but  littlu  »iti«fAetion,  and 
ended  in  iniikiiig  a  plate  nf  viiieauite,  of  wliicli  Fifr.  188  Is 
an  illustration,  Thin  nbtiinitor  is  exactly  like  such  a&  are 
miido  even  to  the  pre^nt  date,  and  the  chim  frequent]/  pot 
forward  tJiat  they  are  an  improvemeut  upon  auytliin?  here- 
tofore neod.  It  vOB  worn  for  n  few  diiys  with  entire  co»t> 
fort,  vben  my  patient  informed  nie  t]ia{  nhe  had  accidentally 
board  that  tliere  wai>  a  gentleman  in  the  city  engaged  in 
niannf&ctnrtng  pnraaits,  who  had  made  a  palate  for  hlniBelf 
vhieh  waa  a  great  snccece.  I  obtained  from  her  his  addroes 
and  hunted  him  up,  aud  the  reader  may  judge  of  my  Mton- 
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iiihment  when  I  found  that  he  was  the  veritable  "  Mr.  Steam, 
surgeon,  of  London,''  the  deecriptJon  of  whose  apparatus  in 
Harris  I  had  vxiidy  tried  to  comprehend. 

I  recommended  the  father  of  my  patient  to  employ  hiin, 
and  he  Bomewhat  liet«ttatin^ly  coniH>nted  to  make  for  her  an 
artitieial  velum  if  I  would  confltniot  flie  protboKis  for  the 
hard  palate.  The  work  was  carried  on  in  my  oflice  and  lab- 
oratory, and  I  early  saw  tliat  the  method  of  producing  the 
velnm  waa  not  an  likely  to  iitstiro  tneclianical  aemracj-  as  u 
plan  which  would  naturally  be  followed  byadentiJtt;  and 
this  fitimulated  uie  to  endeavor  to  produce  tlic  same  reaolt 
by  my  own  plan.  lu  due  time  I>r.  Steam  completed  his 
velum,  which,  with  tlie  hard-rubber  obturator  and  tocth  of 
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my  make,  is  sbown  in  Fig.  187,  dranm  from  that  identical 
iiuftniiiK'tit. 

Mj  plan  begU)  hy  obtaining  n  plu«tcr  iniproaiou  of  rII 
the  tiBBure  and  all  the  adjacent  itiirfacce,  reeuUin^r  in  lh« 
model  ehowB  in  Fig.  185.    I  lielieve  this  to  tiavc  been  the 
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^TBi:  Riocenfnl  attempt  ever  made  to  use  ])laketcr  of  Paris  for 
*o  ejctcnsive  an  iinpresoion.  Upon  the  model  I  formed  a 
P^ttxmi  of  gutta-peivlia,  and  copied  it  in  Imrd  nibher  or  vol- 
"«^«»  i  te.  This  vnlcaiiite  model  or  pattern  of  iiit  artificiaJ  velum 
^-'i^s-    carefully  liniiiLi'd,  and  steps  were  token  to  make  a  mold 


>         '^hicli  to  vulcanize  daplicales  of  f>oft  or  elastic  rubber. 

j^*t«fl(l  of  tlio -wooden  mold  of  I>r.  Steam,  I  used  typc-mehJ, 

of  (lie  CAM  n4tb  wbicli  it  could  be  ctut  and  tliu  nccn- 


1***^  with  whicli  the  parts  could  bo  filtwl ;  and  this  I  beltero 
t>«  the  first  BBC  of  type-metal  for  this  pnr]K)se.    The  reenlt 
lu  artificial  velum  gf  much  nicer  finisli  than  could  be 
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obtained  from  vrood,  bat  oatarally  bearing  tho  ebaraci«riett<^ 
of  tbe  Sttani  inBtrumcnt,    Mine  la  sliown  in  Fig,  188.      1^ 
pOHeeRcd  some  Tariationft  wHicb  wore  of  ad^anta^,  but  tl3*?J 
were  of  minor  importance.    Tiie  patient  alternated  in  wu^a*- 
ing  tlio  two,  and  timdly  gave  the  choice  to  mine ;  but  cjin«3of 
compclti  me  to  wjr  that  it«  only  advantage  hy  in  theni^Ter 
adaptation,  which  was  entirely  duo  to  tlio  metliod  of  pro^cis^^' 
tire.    The  patient  whs  Bnbsequentl^  eoea  by  a  nnmber       o^ 
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distinguiichcd  tnirgconsi,  and  the  improvement  in  her  speedi 
pronounoed  remarkable ;  but  there  rcmaint-d  m^ny  imperfect 
Bounds  which  pmcticu  aloiio  could  ovcrconie. 

SubBcqiicut  experience  with  other  cawa  allowed  me  that 
the  form  then  used,  complicated  with  delicate  gttld  xprings, 
was  objectionable ;  and  niy  firet  effort  at  improvement  WM 
to  do  away  with  the  gold  spring,  which  kept  the  ecntral  flap 
from  drooping,  and  ttnntain  tlie  flap  by  cnnnecltonx  or  apringB 
of  the  Aimie  material.  8nch  a  change  is  ehown  in  Figv.  189 
and  100,  whicli  are  drawings  from  an  artificial  velum  nude 
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in  1863.  Fig.  189  repreeente  the  oral  mrface,  and  Fig.  190 
the  ntpcrior  or  wutai  eurfucu.  AAA  represent  the  groove 
irhicli  corresponded  to  tito  border  of  tJie  fieenro.  E  E  ebows 
yroeeaatfi  which  lapped  on  to  the  floor  of  thu  nnrcs  and  aa- 
■tsted  in  its  gupport.  O  is  the  central  flap,  sumo  iia  ti««d  in 
the  Su<*m  {)ialiit«,  and  G  O  are  tJie  tvo  bow«  or  springs  of 
rabbor  which  smitained  it.  In  swallowing,  the  sides  II B 
approached  each  other,  sliding  under  the  flap  C.  This 
instrument  was  made  of  eoft  nibher  in  a  trpc-mctal  mold, 
the  mold  irsiilf  being  an  intriratc  affair;  hut  the  iimtni- 
mvnt  was  Hiiipio  In  its  application,  and  was  of  as  much 
"bcnctit  in  arlicuhltion  as  anything  which  hns  been  produced 
since. 

At  the  meeting  of  the  American  Dental  Convention, 
liAd  that  jrcar  at  Saratoga,  a  gold  medal  was  awarded 
~mc  for  my  Bucceu  and  iniproveniontfl  in  such  appliances ; 
«nd  anboequently  the  Odontogruphic  Society  uf  IV-tinsyl- 
Tania  awarded  mo  another  gold  medal  for  the  samo  rea- 
con. 

Ill  the  HiitDmn  of  1S04  I  visited  London,  and  by  invita- 
m  read  a  paper  on  tlie  enbject  before  the  Odontological 
Soeicty,  I>cw!ml>er  4th.  Tlie  critieisHis  npnn  the  oomplexity 
«if  my  iiutrnmcnt,  sliowiug  thnt  il8  production  was  almve 
the  reach  of  the  ordinary  dentEst,  and  the  necessary  cost  of 
it  preelnding  its  adoption  by  persons  of  8mnl)  aican^,  led  me 
to  eeriuua  thought  with  a  view  of  simplifying  it;  and,  on 
December  11,  1S64,  I  coneeivcd  and  made  a  model  in 
■paper  of  the  first  jmrcly  original  ingtnimcnt  that  I  had  thus 
!far  produced.  This  wa.i  at  once  unique  and  entirely  dif- 
:ferant  from  anything  which  had  been  produced  by  any  one 
lire.  Tlie  change  consisted  chiefly  in  abandoning  the 
•'triple  form"  of  Steam,  doing  away  with  tit.'  <'i-ntr,il  Jit, 
the  Sap,  and  all  gold  and  other  springs.     '1  L  i.-t 

fri  tIio7oniier"«ppTTanees,  ttwill  be'reraembered,  were  to  pro- 
tide  for  tho  movements  of  the  divided  nvnk  and  adjacent 
jemoant  of  palate.    In  deglutition,  the  »ide6  of  the  fissure 
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aro  BOC&  to  Approach  end)  other,  and  in  many  case*  toot 
quite  in  contact.  With  all  the  former  instrumental  the  ilif- 
ferent  parts  lapped  and  slid  on  and  over  each  other  in  dtg^- 
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titioD  ;  bnt  in  tbo  now  one,  I-lgti.  191  and  193,  it  will  be  i 
that  the  halves  of  tlio  uvula  a])proacli  each  otlier  betwe 
lominte  of  the  artificial  velum. 

For  fifteen  years  I  liarc  used  this  form,  and  applied  it  i 
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bimdreds  of  cases  of  conr^onitul  f!>%itre,  and  have  made  no 
improvement  beyond  Himplifyiug  the  method  of  prodaoUon. 
I  know  of  no  other  fonii,  or  attempt  at  making  an  ulostic 
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:ial  Telnm,  which  fulfills  the  functions  that  this  one 
nor  do  I  believe  it  poeeible  to  make  a  flexible,  yielding 
iment,  'which  ahall  be  of  bo  oniversal  application,  in  anj 
form  or  by  any  other  method. 
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TBEATUENT  OF   CONGENITAL  FIBBIISS  OF  THE  PALATE. 

Congenital  fissure  of  the  palate  presents  far  greater  *^^^^ 
ficnlties  to  be  overcome  than  cases  of  accidental  leeioD. 
opening  ia  commonly  more  extensive,  the  appliance  tn< 
complicated,  and  the  resnlt  more  problematical.     Neve: 
less,  appliances  have  been  made  in  a  lai^  nnmber  of 
which  have  enabled  the  wearers  to  articulate  with  entire 
tinctness,  so  much  so  as  not  in  the  least  to  betray  the  defi 
Most  of  the  earlier  efforts  in  this  direction  were  merely 
tnratora — pings  to  close  the  posterior  nares ;  and  the 
were  far  from  satisfactory. 

A  reference  to  the  history  of  obturators  and  of  artifici 
vela  will  show  the  ingenuity  of  some  of  these  eontrivan 
It  was  not  until  it  was  recognized  that  the  two  classes 
cases,  accidental  and  congenital,  were  entirely  distinct  th^^ 
much  progress  was  made.     Nearly  every  case  of  acqui 
lesion  can  be  treated  by  an  obturator  with  success ;  but  rareL^^ 
will  an  obturator  be  of  benefit  in  a  congenital  fissure,  even  fc 
the  congenital  and  accidental   lesion  present   substantially-^ 
the  same  form  of  opening.     The  character  of  the  differen*^*^ 
classes  has  been  constantly  confounded  in  the  discossioi 
upon  the  subject,  and  an  instrument  admirably  adapted  U^ 
one  class  has  had  claimed  for  it  an  equal  application  to  th^ 
other  class.  

It  should  be  understood,  therefore,  as  a  rule  to  whicte^^^ 
there  will  be  few  exceptions,  that  congenital  fissure  of  ihis^  ^'.^ 
soft  palate  requires  for  iis  successful  remedy  a  soft,  dasHc^^^^' 
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and  moveAt4  applianct ;  and  tlikt,  witti  Uic  most  skillfull/ 
made  iiuitniinent,  vocal  articulation  must  he  Uartud  like 
anv  other  aocomplislimeiit. 

The  Tarions  inventions  for  this  purpose  aro  dcsicribcd 
under  tlie  "  Hii<tory  of  Artiiicinl  VeW  The  8tearn  i&stru> 
meat,  with  nil  its  complexity,  embodied  the  true  priiic-iple, 
TOL,  t^  rendering  availahU  the  muedea  of  the  natural  pal- 
lUs  to  control  th«  mi/mmenta  cff  the  artificial  palate.  To 
Bnvll  is  ]ioi«)bl.v  dnc  tliu  credit  of  having  first  recogiuxied 
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■lifa  principle,  but  bis  description  is  so  defective  as  to  lenve 
the  maltor  in  doubt. 

The  ewentint  requisite  of  an  artiflchil  Tchim  is  to  replace, 
ofl  far  as  potudble,  the  natural  fonii  of  tbe  defective  orj^s 
with  sncl)  material  as  shall  reMore  their  fanctiona.  Muscular 
power  certainly  cim  not  bo  ;rivcn  to  a  piece  of  mcchaniBm, 
but  the  material  and  fonii  nmv  be  such  tliat  it  will  yield  to, 
and  be  tinder  the  control  of,  Uie  niuacles  flurrounding  it,  and 
thus  measurably  bestow  upon  it  the  fanction  of  tbe  CH^gan 
u'hich  it  reprcKcnb!. 

In  tlie  diticuwion  of  Uio  failure  of  staphylorapby  on  page 
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211,  aud  in  the  ctinptor  ou  "McchaniHn  of  Spcedi,"  the 
Recei>^ity  for  tlie  sepiantioR  of  ttie  buccal  and  iiiMtl  cavities 
in  perfect  articulate  ppceeh  u  deorlj  eet  forlli.  Tlierofore, 
every  artiticitil  palate — whether  elastic  or  uon-elastio,  of  the 
cliaractvr  of  a  velum  cnr  «d  ohturator — must  be  eo  arraDgod 
that  tlic  pharyns  can  bo  at  tiriioB  ouiiipliitolj-  clo^d. 

Fig.  11)3  represents  a  model  of  a  tisflured  [«latc,  compli- 
cated with  hare-lip  oti  the  left  of  the  median  line.  There  in 
also  a  diviiiiuu  of  the  maxilhe  and  the  alTeohu*  prooees ;  the 
8ide»,  being  covered  with  inucoiiH  iiicnibruio,  lie  in  contact 
with  each  other,  bnt  thej  are  not  nnited.  If  desirable  for 
any  reason,  a  simple  surgical  operation  r-an  be  ]>6rfonned, 
which  will  unite  both  hanl  and  soft  tisenee  at  this  point  of 


division.  The  left  lateral  incisor  and  loft  canine  tootli  are 
iiiieeing — whether  extracted  or  undeveloped  was  unknown. 
Fig.  194  reprc«futs  the  artificial  velum,  as  riewed  upon  its 
enperior  surface,  togetJier  with  the  attacliment  of  a  plato 
containing  a  olai>p  and  two  artificial  teeth  to  fill  the  vacancy. 
The  lettered  portion  of  this  appliance  is  made  of  elastic 
▼nlnwized  rubber,  to  which  llie  velum  is  connected  by  a 
stout  gold  pin,  flnnty  imbedded  at  one  end  in  the  hard-rubber 
pUtc.  The  other  end  hiia  a  head  marked  C,  which  being 
considerably  Urger  tlian  the  pin  and  tlinn  the  eorre«ponding 
hole  in  the  velum,  it  is  forced  through— the  elasticity  of  the 
velom  permitting — and  the  two  are  ewnrely  connected.  The 
proccM  B  laps  over  the  superior  surface  of  the  maxilla  (the 
floor  of  the  naxv»),  and  effectually  preveut^  all  inclination  to 
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droop.  The  wtngs  A  A  rcwfa  across  the  pbaiynx,  behind  tli« 
remnant  of  tlio  lutnn)  velum  and  bifurcstod  uvtilu.  The 
vrinpf  D  I>  rent  upon  the  opposite  or  anterior  siirfooo  of  the 
»oft  pakte. 

Fig.  105  rcprewiita  a  model,  the  same  as  Fig.  193,  with 
the  appliance  bIiowh  in  Fig.  194  in  *i(w  ;  the  wing  D  D,  io 
Fig.  194.  and  the  posterior  end  of  Uio  artiticia]  velum  A, 
atone  being  visible  in  this  figure.  The  reader  wilt  heitr  in 
mind  that  the  essential  ebaraetoristics  of  this  appliance  are  a 

rM.m. 


Btic  Bubstanoe  filling  the  gap  In  the  soft  palate,  with 
a  flap  behind  as  well  aa  before,  whioh  enaljlos  it  to  follow  all 
movements  of  the  muscles  with  which  it  or.moii  in  contjict, 
and  thua  perform  to  a  v«ry  eonpidcrable  degree  tlie  function 
of  tint  fully  developed  natural  wgan. 

Figi^  191  and  li)3  represent  two  oa«M  of  remarkably  gen- 
eral likenew,  although  tliey  differ  twen^  years  in  age  and 
more  tlian  five  year*  in  the  period  of  time  at  which  th^ 
were  treated.  The  palate  placed  in  titu  in  Fig,  191  shows 
nn  instrument  which,  witli  variations  in  size.  i«  of  almort 
univerwd  application.    It  is  nearly  identical  with  the  palate 
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Bbown  in  Fig.  IM,  were  Umt  ouo  cut  iicruMH  tlic  middlo. 
Lik«  the  otlivr,  it  is  made  of  Koft  rubber,  and,  moreorer,  it 
will  iieixl  an  additianal  fixture  to  till  tlie  gap  in  the  hard 
palate,  and  also  to  keep  the  artificial  velum  from  being  swtl- 
luwed.  In  Fig.  1^4  there  is  a  projectiun  markt'il  B,  whidi 
ii  Dittdo  of  itoft  nibhcr,  and  i«  intended  to  iu»iit  in  niipport- 
ing  the  vehmi  in  pottition.  This  is  not  alvayt)  neoeeaarv  or 
de&irable ;  there  are  cases  whore  the  velum  ie  quite  as  well 
Bostuined  without  this  projection,  and  whurc,  if  it  weru  ap- 
plied, it  would  injure  lliu  tonu  of  the  voice  by  clogging  the 
naial  pusnge. 

In  the  case  Fig.  101,  if  support  were  doaired  by  lapping 
on  the  floor  of  the  narce,  toward  iho  apex  of  the  fisBure,  it 
would  form  a  portion  of  Ihu  hard  palate  or  obturator,  instead 
of  being  (Kirt  of  tlie  velum  or  soft  paUte,  aa  in  the  oUier.  It 
was  to  produce  this  effect  hy  a  simple  appliance  tliat  tlie 
writer  labored  unrenuttiDgly  for  more  than  ten  years;  tho 
appliance  of  to-day  being  no  modification  in  any  sense  of  that 
of  any  other  author,  but  an  individual  and  sfiparate  invention, 
entirt'ly  unlike  anything  which  preeeded  it,  and  eo  «^iriiplo 
tijat  we  can  eonceive  of  no  different  way  by  which  perfection 
of  rwiilt  ean  be  bo  nearly  attained.  Hundreds  of  in«tninient« 
of  like  character,  now  being  »uocef«fu1ly  worn,  atteet  the 
writer's  confidence  in  it. 

Simplicity  has  gone  but  one  step  furtlier,  and  tlurt  Jift« 
been  to  leave  off  entirely  thu  puHterior  flap  marked  A  A  in 
Pig.  19+.  This  has  been  done  in  England,  France,  and  Ger- 
many, and  oocafiionally  in  this  country,  and  a  parade  made 
of  tho  fact,  OS  an  improvement  on  the  invention  of  the  MTitcr ; 
but  t)i«  experience  of  the  post  shows  that  in  all  these  eowA 
the  makers  have  faiKnl  to  eoinpn-bend  the  re<^niiremcnta  of 
the  caec,  and  have,  in  attempting  to  improve  the  instrument, 
dieponsed  with  one  of  its  essential  diaraoteristice. 

Tlic  Utetft  invention,  and  one  which  the  author  bolioTOS  to 
be  of  almost  HMiverwl  application,  ie  represented  in  Fig.  108. 
To  appreciate  the  importance  of  this  invention,  it  most  be 


THE  ACTHOR'S  LATEST  ISVENTIOK. 


988 


borne  in  mind  tliat  hcrutoforo  ui  iustnimcnt  peculiar  in  fonn 
hsa  been  reqaired  for  every  separate  case.  Eucli  appliance, 
being  lundu  in  a  mold  of  special  adaptation,  \ia»  tbcrc-foro 
cnUtiU-d  iiiiuti  thti  opvnitora  large  amount  of  labor.  Witb 
tbia  later  invention,  it  ia  believed  that  witb  a  eeries  of  moldA, 
producing  a  limited  variety  of  palates  adapted  to  the  leading 
fuaturu)  iu  Hiich  cfieee,  nearly  every  caao  of  congiinital  cleft 
can  be  provided  for.  upon  the  same  principle  a£  other  forms 
of  surgical  appliancei)  made  for  general  use. 


Fib.  IDI. 


It  was  only  after  years  of  cx)wrience,  and  tlie  obeerva- 
Hon  of  many  cafles,  tbat  the  eliaracterifltica  which  were  com- 
mon to  all  could  be  determined.  Tboeo  coininon  features 
are  us  follows:  a.  The  ttc^ire  tbrougb  the  eioft  palate  ia 
always  in  the  median  line.  b.  Tlie  variations,  if  any,  from 
tlie  median  line,  are  anterior  to  the  aoft  palate  in  the  pola* 
tina  and  nHUnllary  bonoe.  c.  Tbickneex  of  tlic  border  of 
tlie  Smart)  in  tlie  remnant  of  the  soft  palate  is  generally 
uniform,  d.  The  ftides  correepond  very  nearly  with  each 
other  in  length,  breadth,  thieknew,  and  contonr.  e.  Tho 
chief  variation  in  nearly  all  clefta  of  the  soft  palate  is  in 
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tltoir  size  or  brcndth,  tend  tlib  i»  trne  vtthout  inj 

ence  as  to  whether  the  fiwrnro  extends  forwurd  into       "*»• 

hard  paluto  or  not. 

In  thu  »Hthor'a  practice  a  Borie*  of  a  hundred  molda,  »-*^ 
nwoiit in(i  as  many  variation*  in  »\»o,  ppoTidea  for  nearly  ev-^s*? 
emergency  ;  Figs.  197  and  19S  iltustrate  Cbe  extremes.    &^m£- 


tm.  in, 


Fui.  IH. 


197  is  the  smallest  size  and  Fig.  19&  the  large»t  idze  tbtu  far 
eTernaod.  

Obtitkators  and  Pauites  oounmEix — There  ia  another 
class  of  casee,  the  proper  trcatmunt  of  vhi<>li  had  beoa  fol- 
lowod  hy  most  encourngiDg  rc»iilt^  For  fifty  yi-an  the  o]>ei^ 
ation  of  Htaphyloraphy  vah  a  favorite  one  witli  mii^f^eong,  bnt 
the  caAea  in  which  there  was  only  a  partJAl  anion  were  largely 
in  the  majority.  In  many  inHtanoes  alt  tliat  had  been  soeom- 
pUahfld  ins  simiily  tying  together  a  small  portion  of  the  soft 
palata  wnm  the  bock  part  of  the  fieenre,  k-Arin^  an  opooing, 
of  greater  or  lesa  hize,  throufrh  the  hard  palnie,  anterior  to 
tlio  newly  formed  septum.  Tliis  opening  haf>  gcneiully  been 
plu^od  with  an  ohtorator,  but  vocal  articulation  has  been 
tittle  if  at  all  improved. 
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To  meet  tJiis  emergency,  a  new  form  of  artificial  veluni 
was  invented.  Pig.  199  will  illDstrate  each  a  case,  with  the 
obturator  and  arttticial  paUto  in  aiiu,  Tbu  patient  was  & 
man  fifty  years  of  a^>.  Tliu  opt-mtion  of  KtApltylornphy  luid 
Itwn  performed  twciUy  yi-an  previously,  and  aii  obturator  of 
silver,  and  nflerwnrd  one  of  vulcanite,  hud  been  worn  con- 
stantly. Nevertheleae,  tlie  articulation  was  not  benefited, 
the  reaaon  being  the  same  as  in  every  other  case  of  etaph  jlcnic 
operation ;  the  now  ilt*hy  paluti-,  marked  A,  not  being  long 

ru-m. 


eaongh  to  clooe  by  any  mnscnlar  effort  the  paeeage  to  th« 
tmres.  There  was,  however,  some  remaining  musenlar  no- 
tion, to  utiliKc  which  power  was  the  dowruil  obj\'<rt  to  be  at- 
tained. Tetter  B  bIiowb  the  ftbtiimtor,  and  letter  C  the 
velnm.  In  thifl  instince  the  obtnrator  is  made  of  soft  mbher, 
the  same  as  the  velum,  and  when  in  u^e  the  vdiim  is  but  an 
extension  of  the  natiinil  palate,  iis  seen  in  Fig.  199,  letter  A. 
Fig.  20fi  *ihows  tlio  iipplinnco  when  not  in  nw?-  The  pUte  D 
Becm*9  the  obturator  to  the  teeth,  as  in  other  ca«»eA  of  artifi- 
dnl  polatoE.    In  order  to  introduce  the  piece,  the  broad  flap 
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C  Bbould  be  first  pasaed  through  thii  i)]>eit)iig  in  the  roof,  and 
pusbud  back,  when  tlie  wliole  tixtiire  will  reiulily  fall  into 
<K»TCCt  position.  In  the  caee  of  this  patient,  the  iuiprove- 
nient  IQ  vocal  urticulution  wu  iiumediute  and  reiy  decided. 
Fig.  SOI  illiutratce  another  coee  of  a  niiiiilur  cliuracter, 
but  with  ineideutiil  circumetanc-es  much  more  imvn.'st  iitg. 
The  patient  wiw  a  liidj  isixtj-'two  ycaw  of  age,  for  whotn 
Btaphytoraphy  waw  porfomied  in  1845,  and  tJie  result  was  a 
remarkalilu  eucccfui,  so  far  as  the  union  of  the  porta  was  con- 
cerned. The  unioD  vras  perfect  tliroughout  tLo  entire  length 
of  the  fissure,  including  the  uvula ;  hut,  although  tlie  patient 


Wiu.  too. 


liad  applied  herself  diligently  to  the  improvement  of  her 
epeech,  die  was  uot  eatisfiod  with  her  progreso.  The  fault 
being  too  short  a  palate,  the  sunie  as  in  other  cases,  the  rem- 
edy must  be  tlie  same,  l^ut  here  aroAe  another  ditlicnlty. 
There  was  no  opening  through  the  roof  of  the  mouth,  as  iu 
case  of  Fig.  199,  and  there  was  no  method  of  eceuring  tlio 
deeired  palate  extension  to  the  inferior  eurfncc  of  the  natumi 
palate^  To  convey  to  the  artificial  vclimi  the  action  of  the 
IwatOTft  palati  was  eteential  to  suoccse. 

After  ronfiultatiou  with  a  skillful  and  distinpiishwl  enr- 
pcon  of  this  city  (Dr.  Geoi^  A.  Peters,  New  York),  it  was 
decided  to  undo  in  a  nietttnre  tlie  operation  of  tweuty-fivo 
years  before;  and  an  opening  was  made  llirough  the  soft 
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palate  on  Uio  median  line,  immediately  beliiitd  tlie  liord  pat- 
ate,  118  Hliown  in  Fig.  201.  Tho  opculng  was  a  eingle  straight 
in(;i8ion,  wliich  was  wbwqucDtly  enlai^  by  woaring  a  tent 
for  a  short  time.  There  wa«  no  pain,  and  but  little  bleeding ; 
and  in  a  few  daye  it  was  entire!;  holed.  What  complicated 
th«  cue  fttill  f  artlier  was  the  lorn  of  all  the  teotli  in  the  upper 


riu.  w\. 


jaw,  an  entire  nppor  dentaro  having  been  worn  for  yoan. 
Tho  artificiu!  puijii-  v^ik  uttaclied  to  euch  a  denture,  and  in- 
fitead  of  pruv  iul;  li'mtM-iital  to  ihe  denture,  it  was  an  advan- 
tage, serving  when  in  place  to  keep  the  back  edge  of  tlie 
plate  from  the  possibility  of  dropping.  The  marked  ini- 
provcment  in  articulation  and  the  gratification  of  the  patient 
were  a  miffieicnt  jiiatilication  for  the  partial  undoing  of  snch 
an  adnunble  surgical  operation. 


CHAPTER  xra 


HETOOD  or  IIAKLVQ   AS   ABTmClAL  l-ALATE. 


Titi:  mooeeB  of  theee  tpplianccfi  dependB  very  much  upon 
the  perfect  aocuncy  of  the  uiodol,  aa  it  is  upon  this  that  the 
pnrto  are  molded.  It  i«  esBwntiul  that  the  iiitirc  border  of  the 
llMUrv,  from  tlie  itpcx  to  the  uvulii,  be  perfectly  reprcMvnUtd 
iu  tho  model,  lut  these  pnrtn  aro  when  in  rt-poite.  It  u  also 
nnncwniji  that  the  model  Bhow  definitely  ttie  form  of  tho 
eavitv  nbove  and  on  either  si<Io  of  the  uiwuiiig  through  the 
Iinrd  pnlatv,  aincv  tLat  port:  of  tlio  cavity  w  liiddon  from  the 
I'Ve.  It  is  dit«iri>bk',  although  it  in  not  essential,  thitt  the  pos- 
terior fiurfiieo  of  tho  i-oinnunt  of  tlic  soft  pulatc  h«  ehovo ; 
hut  it  in  (wpooially  important  tliat  tho  anterior  or  under  sur- 
fuRu  bu  represonted  with  r^aiBtd  mutdea  and  in  p«rf«ct  t«- 
jptm.  All  ths  authorV  experience  make*  tlii«  more  and  more 
imperative. 

From  an  extended  interconrse  and  corre«>pondenee  with 
dentists,  I  am  RitifiSed  that  the  "  taking  of  an  impreEston  of 
a  eleft  pnliitv  "  in  regarded  as  tho  most  difBcult  step  in  the 
M'liuto  proeedure  of  making  artificial  palnt«e.  While  tJiero 
in  no  more  irnjmrtant  step,  there  is  no  necesflity  for  regarding 
it  lis  of  doahtful  aocompUahment.  It  need  not  be  made  a 
monj  f^imiidahltf  0]>cnition  tlian  most  of  the  impreseione  for 
cither  full  or  )>nrtial  M>tK  of  tooth ;  and  in  many  instanees  I 
have  ftMind  ^-ater  difficulty  in  obtaining  a  good  imprcMioii 
of  the  lower  jnw  when>  thcro  were  straggling  teeth  than  I 
baro  had  in  ordinary  eatius  of  flwnred  palate. 

In  cleft-pabkte  casea  it  is  not  ao  mudi  the  skill  required  ia 
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in'tnihiidag  the  impreasion  material,  aa  the  knovrled^  of  a 
conwt  itiiprktfsioQ  when  obtained.  ItUacoinmoQ  circum- 
stanou  with  tlio  incxfxsrivQOod  to  obtaiu  ui  imprcveioQ  of  all 
the  parts  in  all  their  intrii^atc  detail,  aiid  wliitih  to  tlicir  od- 
prscticed  eya  is  a  model  of  perfection,  but  wliicb  i»  never- 
tlieleee  neelcee.  The  only  impreasion  of  a  cleft  palate  which 
i»  aervicvalilu  in  making  such  an  artificial  palate  as  will  he  of 
benefit  to  tJie  ]iittieut,  is  un«  which  ropreeenta  perfectly  the 
retnuiiDt  of  the  velum  in  its  ivlajefd  or  hanging  pvtilion. 

na.  in. 


tlio  rolum  and  nnila  arc  pndlicd  back  by  contact  with  the 

_ "» pft-MidH-cup,  or   with  too  stiff  plaeter  or  other  unyield- 

}f<  ruaterial,  an  nnpracticed  eye  may  not  bo  able  to  detect  It 

"****■  in  the  impreseion  or  in  the  resultant  model ;  and  an 

TT^^ciiil  Tchiiii  Adapted  fr)  such  a  model  will  fail  to  confer 

**  ^^«neflt  it  otherwise  should. 

^here  is  a  common  mistake  made  in  accepting  an  impree- 

^hioh  ehowB  the  sidt's  of  the  fii^urti  difttorU-d  by  being 

np  by  the  Ivrator  niu»clee,  and  nnle»s  «uch  error  is  de- 

it  will  i>uroly  lead  to  failure.    If  the  operator  'a  well 
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acquainted  with  the  anatomy  of  the  part*  nnd  the  tttt^ 
merit  and  Action  of  the  levator  tnuHcleo,  there  should  lie  Bt> 
hcHttation  in  detet^ting  tlie  fault  «s  ttooQ  as  the  imprcesioo  10 
removed.    If  the  operator  is  at  "all  in  doubt,  let  liiin  stod]^^ 
the  parts  cloecly  before  any  effort  is  made  to  introdueo  mat* — 
rial  for  the  imprei«Ion.    Lot  him  obecrvo  accurately  tlto  ODi"  ' 
form  line  of  the  anterior  tturface  of  tlio  voUiin,  all  tlio  way  ^^ 
from  the  junction  witli  tlio  hard  palate  to  the  divided  avula   * 
when  the  parts  are  in  rcpOMS  and  thou  become  equally  fa- 
miliar with  the  change  of  form  when  they  arc  in  aetioD. 

Fig.  303  Hhovr9  »  fisaurcd  palate  with  tlic  muKlcit  relaxed 
and  all  tlic  parts  in  repoK.  In  many  ca-wa  the  fintt  view  ob- 
tained of  the  lissure  will  show  the  ei<Ie«  distorted,  and  it  may 
be  some  minutes  before  they  »ink  into  repose;  but  more 
commonly  they  will  appear  in  repose,  and  hy  toucliiog  but 
slightly  with  an  instruineut  tlie  action  of  the  Urvat^nvs  will  be 
>>ix>u  catching:  the  edges  of  tliu  fii^uro  a  little  more  than  half 
way  up  to  the  hard  [Htlate,  and  dmwiiig  them  aside  and  up- 
ward like  olhows  akiiiilin.  It  in  the  i^kill  used  in  not  crowd- 
ing back  the  Hoft  parts  when  the  material  ia  introduced,  and 
the  ability  to  detect  any  adverse  action  of  the  levator  tnuc- 
clc«,  that  nmkee  the  getting  of  a  correct  iuipru»ion  of  all 
congenital  cleftci  an  oiuiple  a  matter  a«  any  important  opera- 
tion about  tlie  mouth. 


How  TO  OBTAIS   AK  IhpressioN  OF   A    ClETT  PaLATE. 
With  the  reqnisite  anatomical  and  phy«iologi««]   knowlcdgu 
above  indicated,  the  best  method  of  prorednre  is  as  follou-w : 

Xo  special  impression-cupa  are  needed.  The  common 
britannia  trny,  of  the  uniform  pattern  for  a  full  npper  jaw, 
i»  the  beft  thin^  I  have  yet  ui>c<l ;  and  this  i*  after  repealed 
trials  and  experiments  of  every  conrctvable  variety,  with 
forma  and  cups  macio  especially  for  the  purpoee  and  from  1 
variety  of  material.  As  the  majority  of  cases  will  be  when 
tliere  are  natural  teelh  in  tlic  jaw,  the  dc«cription  of  the 
ceee  will  recogntze  their  presence. 


J 
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KO  SPECIAL  TBATS  REQUIBBD.  2gi 

Select  from  tlw  varioiiB  rizc«  of  travs  the  one  best  adapted 
In  nze  and  form  to  cover  alt  tbe  tectli.  Avoid  it«  being  no- 
Deceflsarily  Ur^gu ;  to  simply  cover  the  teelh  and  reot  steadily 
a^iiRt  tboni,  without  rocking,  and  with  the  handle  in  tbe 
center  of  the  mouili,  i>  imtliciem.  Place  thu  tray  in  pueUiun 
if^ust  tlie  te«th,  and  obiierTe  the  fissured  polnle  and  uvula 
hanging  K'vond  and  below  the  posterior  border  of  the  cup. 
Add  now  on  npron  or  cxtoneion  to  the  back  edge  of  Uio  cup, 
Dtado  of  ftlieet  gntta-percha,  wax,  or  any  other  convenient 
nuteriftl,  warming  the  eilge  of  tlio  cap  and  Bticking  it  on. 
Let  this  apron  tome  down  just  lo  the  lower  ends  of  the 
anttii,  but  on  no  account  touch  aiiy  of  the  soft  tbiRHM.  Be- 
foni  any  nilempt  iii  made  to  introduce  the  planter,  let  the 
opemtor  be  sure  that  he  has  .leen  the  tray  in  tlie  [>OE>ition  iu 
which  it  will  be  when  the  impreesion  b  taken,  and  tliat  tlie 
velum  in  it»  n-Iaxed  condition  doc«  not  nwt  upon  nor  touch 
tlio apron  of  the  Inty.    ThtM  will  metutuvbly  guarantee sucveHti. 

Secondly,  let  the  morah  of  the  performance,  ui  dewribed 
OR  page  — ,  tie  biinie  in  mind.  On  no  aeoount  is  tlto  patient 
to  imbilM)  the  irlvn  that  the  operation  '»  attended  witli  any 
(lifli<-idty,  or  tliat  any  particular  importance  ia  or  need  be 
MtBched  to  the  present  manipulations.  Should  the  patient 
heeome  in<]ntHitive  or  nen'oiiely  apprehensive,  divert  Ids 
mind,  a»  no  magnified  ide«  on  Iiiti  part  of  the  importance  of 
the  procedure,  nor  any  interested  cooperation,  is  likely  to  be 
oUtor  than  detrimental.  With  plaster  of  Paris  prepared  ufi 
dcMcribed  on  pago  — ,  pUco  on  tlie  tray  a  sufficient  quantity 
to  fill  the  roof  of  the  mouth  between  tin?  tocth.  and  extend- 
ing down  in  a  thin  film,  say  a  cixleenih  to  an  eighth  of  an 
ineh  in  tliicknce*,  over  tlto  apron.  Hake  no  calculation  for 
an  amount  coming  around  outside  the  teeth,  as  that  provided 
for  the  inner  parts  will  generally  be  found  (jiiile  sufficient  to 
OOM  otit  and  cover  the  teeth.  Neither  ne«d  tltcre  be  any 
proTtEdion  made,  where  the  fissiiro  extends  very  far  forward, 
for  carrying  plaster  away  up  and  getting  an  impresion  of 
tlie  tuirc«s  vomer,  and  turbiuatod  bones.    Neither  is  it  neoeo- 
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mrj  to  attempt  to  get  as  impression  of  tho  chamber  of 
pliarj'iix  or  tlio  posU'nor  eidv  of  tbc  vdluiu  or  uvoln.  lot-' 
preMioms  uf  tliat  character  result  in  livnutifiil  anatomioil 
models,  but  wlieo  curied  to  an  eicoeuire  extent  aro  of  oo 
otber  imictical  value ;  and  the  attempt  to  get  tliem  often  en- 
dangvn  or  proveut£  more  important  matters.  Bear  in  mind 
that,  in  tlic  pre^mnt  condition  of  urtiticiul  vela,  all  tiiat  i»  ro- 
quired  of  an  impr««Aion  ia  to  ahov  the  entire  border  of  tlie 
fiflsnrc  from  base  to  apex,  dietincllj-  defined  and  in  ita  reliuced 
condition,  aud  tliat  in  a  majority  of  inetanccs  all  reprceen- 
tatioDS  of  details  beyond  tbc  round  border  or  edge  ar«  uo- 
neceMarj-.  With  tliis  description  adhered  to,  ve  have  the 
prooeea  reduced  to  one  of  great  eimplicity,  all  enpertiuoos 
appliances  discarded — a  common  britannia  cup,  with  a  gutta- 
percha extension  aud  Bomo  plaster  of  Paris,  beiug  all  the 
reqnifdtes  for  tliis  first  and  moM  important  step. 

The  introdudion  of  the  pWtcr  and  its  removal  being 
already  dc«cribod  on  page  — ,  it  is  uimeccasary  to  repca 
After  removal,  the  critical  eye  of  the  operator  will  detect  i 
there  are  any  variations  from  tlie  desired  ehnpe.    Sometimea' 
the  bulbs  of  the  nmla  n-ilt  bIiow  tliemselvee  flattened  in  tl» 
impretiaon,  as  they  are  often  eo  delicate  as  to  be  dtsturl 
in  ehapo  by  the  soft(«t  plaster;  but  this  change  is 
much  conMquem.'c,  as  thej  are  of  little  value  in  any 
tioa  with  the  arlilioiul  velum.    If,  however,  the  operator  ob- 
served  this  in  the  impres&ion,  and  it  is  the  only  variation,  and 
if  for  any  reason  their  rotundity  is  dcitircd,  it  can  Ims  v 
readily  remedied  in  the  impretwion  by  caning  out  the 
vitti  a  round-pointed  graver  or  apoon-«haped  scraper.    Tbow 
made  by  Mr.  S.  S.  White,  copied  from  the  autlior'a  maket 
arc  cepecially  adapted  to  Uua  purpose 

DLvAHptions  aro  given  to  the  profeasion  from  time  to 
time  of  metlioda  for  obtaining  difficult  impreoBiona  in  ouea 
similar  to  those  under  consideration,  wliere  wax  or  otbflr 
phietic  material  is  used  for  a  preliwiunr}'  iniprcesion,  to  be 
diatiged  in  form  and  eupplemcuted  by  pUster;  or  again 
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-wIkfo  cotton  is  used  to  support  or  snstiua  the  plaster ;  or 
cdoka  or  prope  of  X'ariuUH  kiuils  am  uinployci).  All  thvee,  in 
the  «xporicDoo  of  the  nutlior,  are  useletie ;  thcjr  Are  bat  tho 
Itwiing-struiga  of  infants.  With  the  direct  and  flimple  mcniis 
above  described,  experience  has  shown  that  a  correct  ini' 
preeeioD  can  bo  obtaiucd  in  nt-arly  nil  cunx  ut  the  first  sitting 
and  on  the  fint  introduction. 

If  the  tin>t  attempt  ends  in  failure,  a  failnre  will  be  more 
likely  to  follow  a  repetition  «t  tliat  sitting  than  if  the  pro- 
ceeding IB  postponed.     After  the  tirst  effort  the  niiuclcs  fre- 
^loeiitly  become  irritable  and  qnivcr,  and  draw  iiwuy  on  the 
^^teirt  touch,  so  tliat  deUy  until  recuperation  comes  is  d&- 
cirable.    It  has  been  recommended  by  some  tliat  a  preiimi- 
nary  trcatmcut  be  given  which  shotUd  accuittorii  the  parte  to 
Iwiug  bandied.    Such  a  course  might  bo  beneficial,  but  is  not 
of  sutiicient  importance  to  dvlikv  for  any  length  of  time  the 
treatment  of  the  (rase  to  acconipliflli  that  object  alone.     That 
they  can  be  made  almost  inseiijible  to  manipulation  by  treat- 
znent  and  houdliiig  is  shown  in  all  cases  where  patients  have 
~^'oni  artificial  veU  for  any  length  of  time  and  n  new  impros- 
eioQ  is  taken;  tlie  muscles  will  then  be  found  so  etupidly 
«quiet  as  to  suggest  that  they  have  It)»<t  their  vitality. 

After  the  imiweeBion  is  taken  with  all  tlie  skill  powtible, 

at  ia  oeecntial  that  the  resultant  cast  should  be  submitted  to 

'ftests  which  shall  prove  its  accuracy  (HT  its  defects.    So  far  as 

tiho  artificia)  palate  is  concerned,  it  is  eMcntial  that  the  plaetor 

<!ast  of  the  cleft  shall  indicate  the  precise  form  of  the  fissure 

,Jr0m  the  apex  to  iha  termination  of  i3^  uvula;  tlie  sur- 

Touiullng  parts  being  in  their  rclu-xcd  or  hanging  condition, 

'Vrithout  being  drawn  into  angles  or  wrinkled  by  the  action 

of  the  levatorct).    The  best  te^t  is  to  adapt  a  trial-piece  made 

of  sheet  gutta-percha  to  the  plaster  cast,  which  will  cover 

the  roof  of  tlte  moutli  preciKoly  as  would  a  plate  for  artificial 

locth.    Let  this  trial-plate  be  prolonged  at  the  poeterior  edge 

io  the  form  of  a  tongue,  exactly  filling  the  fissure  from  side 

to  side,  bent  to  the  same  curve,  and  extending  to  the  ter- 
se 
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mioatJOQ  of  the  uvula.     Being  tliiu  uliiptod  to  ilie  |)li 
cut  uid  Umn  inecrtcd  iii  tlie  month,  tlie  di»cn'i>aiiciee  viAl 
readily  appear,  and  the  probability  ia  tliat  Bocli  a  teat  viU 
atvrayH  reveal  Bomo  vfLriationfi.     Tbo  plaster  cast  must  Hutu 
be  mudo  to  conform  to  the  Hhujio  of  thv  fUgure  by  addHiona, 
rcmovitlit,  or  attcnitionH  of  incorro(^t  portions.    Additions  of 
plajitttr  L-an  be  moi«t  easily  made  with  a  email  camel'iJuur 
pencil,  using  the  plaster  as  a  tltiu  paint.     For  this  pu 
thu  uiottt  couvcuioat  plan  L*  to  put  a  littlo  wat^u*  ia  a  hiuc 
and  drop  a  thimblefnl  of  plai<t<.T  in  tlic  water  nt  cue  cidcj 
nae  it  with  the  briuOi,  witliont  stirring  or  mixing.     lu  tliiti 
way  skilled  fingera  may  build  np  very  conf^iderabtt*  olten- 
tJODB  in  form,  and  the  gutta-pcrclia  tv«t  will  bIiow  tbeir  cx»^ 
ractnees.  V 

It  i»  not  eucntiol  to  odc  of  experience  tliat  tlic  pbiiTOX 
beliind  the  uvula  tihoiild  be  taken  in  the  imprewiion.  Wkcn 
tlio  model  is  obtained  from  the  impression,  u  reprcflentatioo 
of  the  pharynx  can  be  made,  with  eufllcivnt  aocnrooy  for 
prftcticnl  purpoees,  by  carving.  It  is  only  when  the  lloor  of 
the  nanw  is  used  for  the  support  of  the  palate  that  it  be- 
comes ncoc««Ary  to  obtain  a  more  complicated  imprcsBion — 
one  whieh  wilt  rcprc«ent  not  only  a  portion  of  the  bnccal 
cavity,  but  all  tlie  Ruperjaccnt  nasal  cavity.  When  this  ia 
reqniri>d,  the  operation  may  be  divided  by  ftrst  taking  Httdi 
an  iriiprcasion  of  the  roof  of  the  month  and  fissore  as  hat 
been  described,  which  wu  may  call  the  palatal  improidoa, 
and  snb«e(}n«ntly  introducing  the  aamo  impreation  again  to 
get  a  further  imprefision  of  the  upper  or  nawO  Burfac(«  of 
hard  palate.  This  can  be  done  by  filling  the  canty  aboii 
the  roof  of  the  month  with  Boft  plaster  down  to  tlio 
of  tlie  figsnre,  and,  while  yet  very  eoft,  immediately  carTyiBg 
the  palatal  imprtwulon  already  taken  against  it,  and  rotafning 
it  in  that  position  until  the  pUster  is  liard,  which  cwd  be 
Mdly  aBoertotned  by  the  remains  in  the  vessel  from  which  it 
WHS  taken.  Taking  the  precaution  to  paint  the  etirfaoe  of 
the  palatal  imprcwion  with  a  solution  of  soap,  to  prevcttf 
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the  two  tnsfisee  from  adhering  n-hen  bronglit  in  contact, 
there  will  be  no  difficult}'  in  removing  it  from  the  moutlt, 
loftving  tho  mua  which  forms  the  iiasal  portion  in  situ. 
'With  a  eaitable  pair  of  tweezers  tliia  hum  is  easily  carried 
backward  and  withdrawn  from  tlie  mouth,  the  irrcguliu'  eur- 
fuo  of  contact  indicating  its  relation  to  ita  fellows  when 
lirouglit  togvtluir. 

>'tg,  203  shows  such  an  impression.    The  portion  marked 

Ji  B  C  will  be  recognized  as  tliat  which  entered  the  mtsal 

y.    The  line  of  reparation  from  tiie  palatal  impresiiiou 

lIcMted  in  the  engniTing.     The  groove  marked  D  fihowa 

impreeaion  made  by  the  delicato  uvula  in  the  soft  pbstor. 

rie  toa. 


nasd  piMtion  {e  relatively  hirge,  »)iowing  an  iimiBiially 
nasal  cavity.  Tlio  vomer  lies  between  the  projections 
kcd  A  A,  theite  projections  entering  the  imwil  piifuMiges. 
The  mirfncea  marked  B  B  came  in  contnict  with  tlie  middle 
turbinated  l-ones ;  the  surface  marked  0  in  contact  with  the 
inferior  turbinated  bones.  In  many  instances  tbwio  tiirbi- 
uatod  liones  are  ao  tai^  u»  to  nearly  fill  tho  niwal  pa«»ages. 

After  the  model  has  been  tested  and  corrected  as  before 
deacribed,  the  gntta-percha  trial-piece  muy  lie  pnt  to  still 
farther  nae  by  extending  until  it  nearly  or  quite  touches  the 
poatfflfior  wall  of  the  pliarynx.  This  test  is  to  di-tennine  the 
length  at  whidi  the  palate  can  be  borne,  and  therefore  the 
departure  from  the  line  of  tho  fitisuro  Acrosa  the  pharynx 
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must  be  at  Uio  Mime  |>oint,  oo  Che  same  line,  and  at  tbo  aame 
anglu  Uiat  the  artilicial  jialate  iti  to  bo  worn.  When  tlio  nnwl 
portiou  of  the  impreesion  does  not  indicate  tho  eaperior  put)- 
tenor  snrface  of  the  soft  palate,  tlio  purt  may  be  represented 
in  the  model  by  carving. 

It  iis  not  essential  to  the  »ucc«itA  of  the  artificial  palate 
that  tite  jMMlerinr  surface  of  the  soft  palate  ehoald  be  ropns 
oented  with  the  same  acctmoy  that  is  reqotnjd  on  the  iufu- 
rior  Rnrface  or  on  both  eurfacce  of  the  hard  palato.  Uy  tlio 
aid  of  n  BDiall  mirror  and  a  blant  probe,  the  thickncM  of  the 
velum  and  the  depth  buhiiid  the  tii>sure  can  be  asoertaiuod. 
Approximate  aecumcj  is  snfHcient,  sinoe  the  portion  of  tlic 
artilicial  jmlate  coming  in  contact  with  it  is  tto  elastic  tlist  it 
eaflilv  adapu  it&elf  to  a  slight  inoquality,  rondering  absolute 
accuracj  less  important. 

The  next  ittcp  will  be  the  formation  of  a  model  or  pattern 
of  the  ]uiUte.  Sheet  gutto-pen'tia  U  preferable  for  this  pur- 
pose, although  wax  or  »onie  otiier  plastic  substaitce  might 
answer.  The  form  which  ^ihould  he  given  13  letter  indicated 
hy  the  drawing,  Figs.  1^1  and  lif2,  than  it  could  be  bjr  writ- 
ten di'«cription«. 

The  Stearn  in«tnimcnt  was  mode  to  embrace  tho  odgM 
of  the  fissure,  and  waa  slit  up  through  the  middle,  so  that 
when  tlie  sides  of  the  fissure  approaclied  each  other,  as  they 
alwava  do  in  awnllowing,  the  two  halves  of  the  instrument 
would  Hlidc  by  each  other ;  a  tiiird  flap  or  tongue  was  made, 
and  supported  by  a  gold  spring,  to  eovcr  and  keep  closed 
tliis  central  slit.  (See  Figs.  179  and  ISO.)  This  complicated 
provision  for  the  contraction  of  the  fissure  is  entirely  snper- 
ecdod  In  Figs.  191  and  103,  by  making  the  instrument  some- 
what in  the  fohn  of  two  leaves,  one  to  lie  on  tho  inferior 
an<l  the  other  on  the  snperior  surface  of  the  paUte,  aud 
joined  together  along  the  median  line.  Wlien  tlio  finuro 
oontncts,  the  lialves  of  the  divided  uvula  slide  toward  each 
other  between  thoee  two  loaves. 

The  posterior  portion,  mariked  A  in  Fig.  191,  is  made  vct^ 
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[n  and  delicate  on  nil  itd  edgcA,  as  it  occupies  Uie  c}^llltlb(.^^ 
of  tlte  phaiyiL\,  and  is  Bubject  to  constant  muscular  iiiore- 
ment.  The  eidcB  are  rolled  sligbtly  upward,  while  the  pos- 
terior «nd  16  curved  downward.  Tiio  iiifurior  portion,  marked 
I>  I),  alioiild  reacli  onlv  to  tli4>  bai>e  of  tlie  uvula,  and  bridge 
directly  acroM  the  chatim  at  that  point ;  and  no  effort  to 
imiute  the  nvala  ebould  be  made,  The  extreme  posterior 
end  should  not  reach  the  posterior  wall  of  the  pbarviix  by  a 
quarter  of  an  inch  when  all  the  muscles  are  rchixcd  (although 
mlNwqticnt  use  miL'«t  determine  whether  to  increase  or  diniin- 
tah  thi!)  fipace),  thus  leaving  abundant  room  fur  rcspinition 
and  for  tlio  pH«>fiage  of  nasal  Bounds. 

In  caeca  where  it  is  dcflirablo  to  make  the  instrunieat  as 
far  as  poeuble  independent  of  the  teeth  for  itit  support,  tlio 
atitenor  part  which  oocnpii^  the  n|>cx  of  the  figure  in  the 
hard  palate  may  lap  over  upon  the  floor  of  one  or  hotti  nart«. 
Buoh  a  projection  it)  cwen  in  Fig.  1'J4,  marked  B,  and  like 
proctcBM  are  eeon  in  Figs.  IS!)  and  I^D,  marked  EE.  Wore 
it  not  for  thi«  process  in  the  first  case,  the  palate  would  drop 
from  tlic  Sseure  into  the  mouth,  the  single  cla^  at  the  ex- 
treme anterior  edge  not  being  «ufHcient  to  keep  the  whole 
appliance  in  place  throngliont  its  entire  length.  Caution 
must  bo  exercised  that  this  projection  entering  the  nares  bo 
ntf  too  lai^,  or  it  will  obstruct  the  passage,  and  give  a  dis- 
•grcentilo  nasal  tone  to  the  voice. 

The  end  of  tiic  artificial  palate  eliontd  not  come  against 
the  pharynx  at  a  right  angle,  but  rather  obliijuely.  Cona^ 
qneotly,  if  the  palate  ie  placed  at  a  higher  level,  a  shorter 
inntrnmont  will  r«ach  across ;  while,  if  it  he  placed  at  a  lower 
level,  a  much  longer  im^lnuncnt  will  be  retjuircd.  Both  ex- 
tremefl  »re  objectionable.  The  longer  palate  i»  liable  to  in- 
terfere with  deglutition  and  to  split  and  misdirect  the  column 
of  aoond  in  its  outward  pasfiago,  while  the  shorter  one  will 
affect  Uie  quality  of  the  voice  as  well  as  make  articidation 
more  difficult.  The  bcBt  form  is  tlint  which  follows  the 
border  of  tlie  fissure  from  its  apex  down  to  the  junction  of 


208        REASONS  rOB  TtK  PECCUAB  F06TSBIOR  PORK. 


tho  uvula,  witli  tlio  palate,  and  then  divergefi  acron  t 
ptiiu-yngbol  pawogc,  as  idea  in  I'igi.  IdL  autl  lifh.  Thon 
no  difficuHjr  in  disoovering  tlie  Use  of  departnni  from  the 
fissure ;  tlie  urula,  wliioh  ia  bifurcated  or  nther  appesn 
doublv,  QUO  on  vacb  eldo,  U  alvrajs  strongly  pronounced  in 
its  bulbous  form,  and  ite  junction  witJ)  th«  palate  is  atwa 
diatinctly  marked. 

Wlien  the  fiaflure  in  filled  or  bridged  acrOM  down  to  thii 
point,  tlio  instrament  here  forma  the  superior  boundary  of 
the  fanccv,  which  theretofore  was  without  boondaiy  because 
of  the  fi8«nrc.    Tlicorftically  it  would  seem  that  the  artificial 
palate  should  stop  at  this  point,  and  not  continue  at  a  differ- 
ent angle  across  the  phar^'ux  ;  but  cxporicntN)  lias  ebowii  tlii 
neocseit;  fur  elongating  it.     The  reason  for  this  elongattO! 
is,  that  distinct  articulation  of  the  voice  at  times  r«.<<]uins  the 
passage  of  sound  to  l)e  entirely  cut  off  from  the  noMiI  cavity, 
while  at  other  times  tlie  sound  muttt  c(icn[>c  in  tliat  dirt-etion. 
This  cutting  olT  of  tho  nasal  posfui;^  for  sound  is  aceouipUahed 
b;  tho  eimultaueous  action  of  two  Aetn  of  moeclee:    1.  The 
levator  moiiclefi  lift  and  in  a  sense  carry  bock  tjto  aniticial 
palate.    2.  The  constrict<a»  of  tlio  pharj-ux  bring  forward 
or  coutract  the  pbarmgeal  null.    This  id  tlie  pli^ological 
action  of  the  palatal  and  pliaryngt-al  muscles  in  tbo  articula- 
tion of  the  voice.     With  an  artificial  palate  filling  a  congeni- 
tal cleft  and  temiiuating  at  the  n^-ulo,  it  will  be  fonnd  that 
when  it  is  raised  to  the  utmost  power  of  the  levatorea,  an< 
tlie  phorj-nx  is  contracted  or  brought  forward  to  ita  utoioei 
there  in  still  a  ^p  behind  tlic  instnunont  for  the  ttaapo 
eound,  and  for  this  rcaflon  the  extension  must  be  made, 
an  approximate  guide  for  this  lungth  it  may  be  stated  that  i 
the  artificial  palato  is  of  the  fonu  dcscrilied  and  placed  in  its^ 
best  pottition,  tho  palatal  and  pharyngeal  muscle*  being  all 
idaxed,  there  should  bo  a  space  of  abont  a  quarter  of  an  inch 
between  its  posterior  edge  and  the  wall  of  tlio  phar^Tix.     But 
the  final  test  of  this  must  bo  when  the  completed  palate  ia 
iatrodooed. 
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All  the  pecnlisrities  described  mtiat  be  provided  for  in 
the  gatta-perdia  iiiodul,  wlucb,  after  having  boon  curefally 
fonned  niWD  Uio  cast,  luay  be  tri«d  in  tli«  moutlt  to  ascertain 
its  length  or  niXKeoiry  viuistioni!..  When  tt«  ultimata  form 
bu  bvcu  duteriniiied,  prov-iiiioii  mtut  be  iitadb  to  du))!iuto  it 
ia  lofi  mbbcr.  A  familiar  illuRtration  of  the  process  liera  to 
be  idopted  i»  found  in  the  parallel  procesa  employed  when  a 
set  of  teeth  is  made  on  a  vnlcanite  base.  A  model  form  is 
nude  of  wax  or  gutta-purcho,  bearing  the  teeth,  and  in  all  its 
prMoineot  choncteristioe  has  tlio  sliape  de«ired  iu  tlic  com- 


pleted  denture,  Uie  rubber  dnplicjite  being  vtdonnixed  in  a 
jdaster  mold.  In  like  nianner  the  nihber  duplicate  of  the 
pelftta,  as  before  described,  ma,y  be  made  iti  a  planter 
mold. 

If  i^aeter  b  used  for  the  molds,  it  niiut  bo  worked  so  tliat 
the  flnrfaco  ilull  be  froo  from  air-bubblc8,  or  the  nibbcr  pal- 
ate will  be  covered  wttli  exci'cspeiioea  that  can  not  readily  be 
removed.  Bnt  ordinarily  plaster  molds  will  bo  found  too 
trovblesotne  for  gonviul  net-.  Tlicy  may  bo  put  to  meet  ex- 
oellant  neo,  however,  by  niting  one  to  make  a  duplicate  of  tho 
gntta-porcha  in  luird  mbber.     This  is  not  neoeeeary  witli 
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tboae  who  hare  bad  mncli  experience,  bat  with  b^pnnen  it 
will  bo  difficult  to  work  up  the  gntki-poroba  as  nicely  as  nuy 
be  dfvinxl.  A  diiplictilu  in  vulcunitv  will  etwblu  lliu  opon- 
tor  to  make  »  more  orttstic  model  of  the  ])aUt«,  and  ono 
whid)  can  be  handled  with  greater  frt^edom. 

Aa  in  the  <.-ourn)  of  a  Ufulime  a  conHidvrablu  number  of 
eUutic  vclu  will  bii  rutiuirvd,  the  mold  whieh  productM  them 
should  be  mode  of  aotaa  durable  material.  The  t,vi>o-m«tal 
of  oommerce  is  admirably  adnptod  to  tliu  aw.  A  very  com* 
plete  mob]  is  one  made  of  fonr  partE>,  each  as  illiutnitcd  by 
Fig.  204,  which  will  produce  a  palate  in  om  ooDtinuoDS  pieou 

ria.  »». 


The  blocks  CCare  accnrately  '  I  <  i  <  )  to  the  body  of  the 
mold  markfd  A,  ami  are  prevent«d  fmm  rominff  into  in- 
accuntc  conliiot  with  i-aclt  otbvr  by  the  tianpefl  D  D,  whidi 
overlap  and  reet  upon  the  sides  of  the  main  piece.  B  BhowM 
the  top  of  the  mold,  and  the  proovo  E  provides  for  tlie  enr- 
plus  rubber  in  packing.  Sacli  a  mobi  makes  a$  perfect  an 
appliance  as  can  be  produced.  The  palate  is  oni^  honio^ 
neouii  and  innoparable  pitKW.  The  cut  sufficiently  indieatM 
the  form  of  the  H^veral  parts.  Eacli  of  theee  pieces  is  fintt 
made  in  pla&tor,  having  exactly  the  form  desired  in  the  type- 
metal.  Tbcy  arc  then  molded  in  mnd,  and  the  t^'pe-m«tiil 
cast,  as  in  making  an  ordinaiy  die  for  swaging.    When  in 


A 


PALATE  HADE  US  EECTIONS. 


m 


ufio  a  clamp  ftlmilor  to  Fig.  205  \g  pliKiod  nround  Uie  mold  to 
ke«p  tlie  flcveral  parte  tinii  in  tltoir  positJOD. 

Sncb  a  mold  requires  nice  mechanical  skill  in  fitting  all  the 
parts  aocuretolj,  aiid,  uiilcee  the  operator  has  liad  experionoc 
fa  Buch  a  diroctioii,  it  is  butter  to  ciiiipUfy  thu  matter.  B^ 
making  the  palate  in  two  pieces,  to  be  juiiied  after  vulcao- 
izing,  an  shown  in  Fig.  S(>C,  the  mold  niav  ht-  tiixde  in  two 
pieces  and  witli  much  loss  trouhlv.  Fig.  ao"  ftliows  diich  a 
mold,  made  al«o  of  t^'pu-inetjdt  but  inclosed  in  a  flask  for 
grcatti^r  conv«,'ntenee.  The  flasks  are  made  of  brass  exprvsely 
for  this  puqiQse;  bnt  they  aro  not  BO  unlike  the  Aiufh*  in 
common  oec  in  dentists'  kboratories  that  the  Uitter  will  not 
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answer.    The  common  flask  is  simply  unnecessarily  thick  or 
deep. 

'i'liit^  imild  i»  produced  in  the  following  maimer:  Tlie 
pakte  patteni  or  model  having  been  made  iu  liard  x-ulcanito 
and  separated  into  two  parts,  as  seen  in  Fig.  300,  tlic  pieces 
arc  placed  side  by  side  in  a  bed  of  soft  plaster  in  one  half  of 
tlie  rtiwk.  When  tlic  ])laj^ter  is  set,  remove  the  patterns  and 
trim  and  vamisli  the  surface.  This  form  may  be  copied  in 
type-metal  by  molding  in  sand  and  ca§ting.  To  make  the 
eand-mohl,  take  a  ring  of  «hcct-iron  of  the  same  diameter  as 
tlic  flask  and  threo  or  four  incho«)  liigh  ;  alip  it  over  the  flask 
and  i)ack  full  of  sand.  Separate  them,  remove  the  plaster 
from  the  fl.isk,  return  the  empty  flask  to  the  sand-mold,  and 
flll  with  multed  mutal  through  a  hole  made  in  the  «ide  or 
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bottom  of  tlie  fliuk,  tJie  nAo  being  preferable.  Tlila  half 
tlie  ntetal  mold  aboulcl  be  tinisbed  dl  it  amy  need,  wbeii ' 
other  ttoij  be  made  by  placuig  the  -paiite  psttema  on  Uio 
metal  mold,  filling  tlio  other  buif  of  tha  flaek,  and  cannrlDg 
oat  eabetautiall}-  tjiu  pracuding  ^lup«. 


Fio.  S07. 


The  palato  ppoduoed  bj  cither  of  these  moldn  b  ibown 
Fig.  208.  In  connection  witli  it  b  also  ahown  the  plate  iri__ 
olanpB  which  secure  it  in  position  by  attachment  to  coittign- 
oufl  teeth.  Tlie  connection  with  tlie  plate  is  by  a  pin  of  gold 
pawing  Ihrougli  a  hole  of  tlic  some  sue  in  the  iiakto.  the 
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lic«d  on  Uie  pin  being;  larger  than  tlw  hde  throtigh  which  it 
in  forced.  The  two  pit-ciii  of  palate  made  in  mold  Fig.  ^7 
a«complifiti  Ihu  twni«  result  vhcri  in  tise,  as  ihey  urv  b«l<) 
together  lit  thti  fiirvard  \^tI  \>y  the  ))iii  and  head,  and  a  few 
Btitches  of  flilk  secure  tlteiii  at  the  posterior  part. 

Another  plan  for  a  mold,  and  the  one  which  the  author 
has  adopted  for  hu  lurgo  ficries  of  uioldi^,  in  made  in  three 
piccx!«  of  metal,  ajt  sliowii  in  Hg.  209.  It  ii*  thu  iitottt  luuiple 
and  at  the  same  time  the  most  complete  of  anj  mold  jct 
invented.  It  is  incloeod  in  a  flaek  like  Fig.  207,  but  with 
the  improvement  that  the  rueultant  judatu  i«  complete  in 
one  piece,  th«  Bnme  as  that  pi-oducod  hy  tiw  more  compli- 
cated mold,  Fig.  204.    A  repruecuts  the  buee  of  the  mold 
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made  in  one  half  of  the  flask ;  B,  Ihe  section  which  occupicft 
the  otlit'r  half  of  the  fUisk,  and  is  placed  on  top  of  A  in 
the  same  relation  they  hold  in  the  cut,  i.  c.,  the  under  side 
of  the  section  marked  B  titi^  to  the  surface  marked  A,  and 
between  these  in  the  sjiacc  for  a  portion  of  the  palate.  B, 
which  wc  may  call  tlie  middle  section,  represents  ono  half  of 
the  pidate  on  one  of  its  sides,  and  the  other  half  on  the  other 
side,  the  connection  between  the  two  division*  of  the  palate 
being  through  the  opening  in  tlie  center.  The  third  section 
of  the  mold,  C,  tiima  over  and  fits  on  top  of  the  middle  seo- 
tion.  and  when  incloaod  in  the  flask  makes  the  mold  com- 
plete. liVTien  the  flaak  is  opened  after  tlie  rubber  ie  vulcan- 
ized, the  palate  will  rvmain  with  the  miihile  section,  and  can 
be  removed  by  pulling  the  smaller  part  throngh  the  central 
opening. 
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Tlie  prooesa  of  making:  &  palate  la  Bny  of  tbeeo  molda 
by  pftckiDg  with  rnbl}cr  in  Hiibeliintiiilly  Uie  nmo 
tx  wlicii  bunl  nibbur  id  usud  for  «  dental  hufte,  wtlb  wbich 
procoM  it  \*  Attuned  tbe  rmder  is  familiar.  By  painting  tiie 
sarfaoe  of  the  mold  n-itb  a  tbick  eolution  of  aoaji,  or,  bett«r 
BtJll,  rubbing  tb«  nioM  ovi-r  witb  bard  aoap  previous  lo  pnek- 
Ing,  tlie  poUtc  wtU  bv  more  ciuily  rvmoved  after  vulcsuizit 


The  niblwr  used  for  thia  pnrpose  must  be  a  more  el 
cnmpoiuid  tlinn  that  uemi  for  a  dental  baH>-p1at«.  Parliallj' 
vulcanized  Iwrd  rubber,  wtiicli  U  eomotlmes  U8cd,  is  very 
objeetioDBble.  Not  being  completely  cured  by  tbo  vnlcain- 
izing  prooc:i8,  it  eoon  detcrionitcfi  in  tho  montb,  bocomee  <liit- 
integmted,  and  all  tlie  obji'Ctionablo  iu(crediout«  of  its  com- 
poeition  madQ  apparent.     Tho  compound  nsed  for  eUsdc , 
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fabrics  of  commerce  viH  answer  if  made  of  selected  mato- 
Tials,  but  for  thiB  parpoae  it  ought  to  be  eepeciallj  prepared. 
The  permanent  valae  of  an  artificial  velum  is  much  enhanced 
by  using  only  material  made  with  reference  to  such  use. 
Such  a  composition  requires  not  only  great  care  in  the  pnrity 
of  its  ingredients,  but  the  proportions  and  the  method  of 
working  the  mixture  will  affect  materially  for  better  or  worse 
the  articles  made  from  it.  Some  rubber  compounds  poESCBs 
a  dnrability  greatly  in  excess  of  others,  and  consequent  in- 
creased benefit  to  a  patient  wearing  sneh  an  instrument.  To 
obtain  the  best  results,  the  rubber  should  be  vulcanized  for 
six  horns  between  230°  and  260"  of  heat,  beginning  at  230" 
and  increasing  5°  per  hoar  ontil  the  end. 


CHAPTER  XrV. 


TNTRontrCTioir  asd  usk  op  ARTIFICIJU.  thla. 


PBEscHiKd  thnt  IiorL-uftcr  manj  <l«iiti«t8  will  prefer 
adopt  one  of  tlic  fonnit  of  palaleit  already  made  rather  tlitn' 
go  to  tlie  trouble,  with  little  or  no  experience  in  that  direo 
tkin,  of  making  molds  and  prodacing  tlictn,  tlio  foUowiog 
ditecdona  for  their  euoceeeful  application  n'ill  bv  found  valu- 
able: 

After  th«  pWt«r  cnot  of  the  ti«iure  nnd  adjacent  paits 
lin«  bben  iiuidc  and  proved  aa  before  described,  eelect  from 
Uic  various  forms  and  sizes  of  artilicial  palatnt  one  best 
adapted  to  the  plaster  model.  It  is  not  neoHBor}'  that  it 
Bhoiild  come  to  the  apex  of  the  fi»iure  if  the  apex  be  within 
the  hard  palate;  neither  ii;  it  abeolutoly  cewntjal  that  it 
should  reach  eomplctelv  to  the  apex  if  tJie  fisearo  comes  do 
farther  forward  than  the  postL-rior  margin  of  the  hard  palate. 
Bnt,  if  the  fiseun;  is  diort  and  dot-H  not  tvimo  up  to  the  pabr 
tin«  bone,  it  is  bettor  tliat  the  artificial  pahttc  ItU  the  fiasiire 
to  the  apex.  At  all  event«,  it  mn«t  bo  broad  cnoii]|;)i  to  conr 
all  of  the  reinnniit  of  thu  mit  palate  on  cadi  eJdu  of  the  fi»- 
enre  and  anterior  to  the  nvnla.  Place  the  palate  in  positjon 
on  the  plaster  model,  and  proceed  to  make  a  temporary  plate 
or  at1a4.'hiuent  for  the  purpose  of  trying  the  palatu  in  tlw 
month.  A  very  ensy  method  i«  to  inttcrt  in  the  bole  in  the 
palate  a  bit  of  common  iron  wire  of  suitiiMu  siie  to  fit  into 
it,  with  the  end  on  the  oral  side  bent  toward  the  front  teeth. 
Ponr  a  little  plaster  over  the  gum,  as  reproEvnted  in  the 
model,  about  thig  n-iro,  and  reaching  back  to  whcro  it  is  in- 
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eerted  in  die  palate.  Wlicn  tliis  is  MitHcicntijr  tiardi-Bed  it 
can  Im>  removed,  and  will  prove  a  convenient  way  of  trying 
tbe  paUte  in  tlio  moutli  and  pro\-ing  its  poeitiou  previous  to 
t  more  penuaitciit  iind  lustt  ultcnible  attJicbment.  It  niaj- 
eometimes  be  found  tbat,  with  all  the  earc  and  skill  need  to 
prove  the  plaster  model  correct,  wlien  tlie  artificial  palate  i» 
triud  in,  some  variation  of  its  position  or  banginj^  may  be 
deeirablv.  li  on  trial  tbo  only  chan^i^  desired  bo  the  pitch 
— either  to  raise  or  dcpreea  it  at  its  poelorior  vnd — this  can 
be  readily  done  by  bending  the  pin  as  it  n[ipcars  out  of  thu 
plaster.  But  if  it  requires  to  be  dran-ii  farther  forwan)  or 
carried  farther  bock,  it  will  I>o  more  Mtii^aotory  to  reset  it 
DO  the  planter  model  and  make  a  ncvr  plaster  trial-piece  as 
before.  This  latter  prooce*,  which  may  be  termed  /lanff- 
in^  t/ig palate,  ia  oi  eqtial  importance  to  any  antecedent  step, 
u  it  is  quite  possible  Ut  have  an  instrument  made  with  the 
utmost  nicety  of  workuiunshtp,  and  yet  eo  nnskillfully  ap^ 
p]ie<I  ns  to  be  of  Httlo  or  no  S4.Tvice  to  the  patient. 

The  final  security  of  the  palate  miittt  he  of  oouree  by 
lome  eonnection  with  the  teeth,  or,  in  tbe  absence  of  natural 
taeth,  with  some  plate  bt-aring  artificial  teeth.  An  eseellent 
way  of  Biriving  at  this  result  afttT  the  himging  of  the  ptilate 
it  determined  is  as  follows:  Instead  of  the  pin  of  eunmion 
wire  which  luie  been  used  witli  the  plaster  trial-piece,  make 
one  of  gold  wire  of  tlic  same  size,  with  a  Iii^d  upon  it  such 
ss  seen  in  Fig.  194.  Put  the  gold  pin  through  the  palate 
witli  tbe  head  on  the  nasal  or  nppi-r  side,  and  bend  the  pin 
at  nearly  a  right  angle  where  it  comes  out  of  the  palate  on 
tho  oral  tide,  pointing  it  as  before  toward  the  front  teeth. 
Proceed  as  before  vntii  the  plaster  trial-piece,  mid  when  satis- 
factory pull  the  palate  off  the  pin,  replace  the  planter  triuU 
piece  in  the  mouth,  and  take  an  impression  in  plaster  of  it 
and  ail  the  parts  desired  outside  of  it.  "Wlien  this  impres- 
non  is  removed,  tlie  gold  pin  uill  be  found  standing  out  of  it 
in  the  exact  poaition  in  which  it  is  desired  to  hang  tlie  palate. 
Make  a  ca«t  into  this  unpreasion,  and  the  result  will  be  that 
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the  pia  is  tranBferrcd  to  a  mudvl  which  n.-prc«cnto  in  plaster 
the  face  ur  onil  eniv  of  tho  wrtilicial  pnUtv  and  all  tho  ndja- 
ccDt  gum  aud  tvcth.     From  HScb  a  caet  as  tliLi  tliere  will  ba 
110  difficulty,  to  tlie  onlinary  ina»ter  of  the  details  of  tlw  lab- 
oratory, in   making  the  attachment.     Sticli  a  plan  as  here 
described  will  be  fouod  uiorc  vKpccially  applicable  to  a  vnl- 
oanite  or  celluloid  hmts.     If  these  mati^rials  are  lued,  the 
Btopa  arc  quite  simple.     The  cast  repreeentfi  the  wholo  anr- 
facc  with  n-hich  the  plate  is  to  come  io  contact,  with  the  pin 
in  position  and  bent  so  as  to  become  anchored  in  tUu  plate. 
If  the  precaution  has  been  taken  toJiaUtn  the  gold  wire  atj 
the  end,  it  will  make  the  anchorage  more  secure.    L'|>on  thiai 
cast  and  ovvr  IhiM  wire  tbe  fonn  of  the  attachment  or  plata  ' 
will  be  worked  up  a«  is  usual  in  making  a  plate  for  artiticial 
teeth,  and  tbc  subseqnent  Btep  will  also  be  similar.  ^1 

ExjJcricnce  has  shown  that  in  a  con»idenibl«  uumber  ofS| 
easca  the  pharynx  will  not  at  first  tolcmte  ao  Unga  an  appli- 
ance witliout  irritation  na  it  will  subsequent ly,  or  ito  Iar]g9 
as  will  beet  secure  tlie  desired  results.  Consequently,  it  ia 
better  to  introduce  an  instniuieut  witli  a  smaller  pbarrngMl 
portion.  TIum  posterior  or  pharyngeal  part  of  the  instni- 
ment  can  be  reduced  in  eize  by  cutting  it  down  with  a  pair 
of  scissors ;  bat  this  leaves  the  edges  thick  and  more  or  leaa 
irrcgnUir  and  ragged,  and  such  a  course  is  therefore  objec- 
tionable. It  will  be  borne  in  mind  that  the  phaiynx  is 
made  up  of  muscular  tissue  covered  with  a  delicate  mem- 
brane, which  beoomea  excit«d  to  action  npon  contact  with 
foreign  subetoncea,  and  the  first  effort  will  naturally  bo  one 
of  contraction,  m  in  the  proccas  of  en-allowing.  These  spA» 
medic  movements  in  some  are  slight  and  of  tetaporary  ilnra- 
lion,  while  in  olhcre  the  vain  effort  to  swallow  the  offending 
uaw  Iwcomcs  uneouifortablo.  If  now  tiie  pharjiigeo)  por- 
tion of  the  artiticial  pftUte  ho  reduced  in  sii^e  by  cutting,  the 
thick  and  Itarali  edges  may  caui^c  irritation.  It  is  Ijetter,  ij 
thercforOf  to  make  tbe  instrument  for  tho  first  introdactaon^l 
with  the  pharyngeal  part  reduced  in  size  as  it  cornea  frora^' 
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the  mold,  tlius  liaWog  tlie  tlitn  and  delicate  edgea  vhich  are 
so  desimble  for  comfort;  and  (.tjnnUy  eo  in  the  nelection  of 
a  palate  alrvady  made:  itio  choice  of  the  flret  m  better  Ut  be 
one  which  filU  tlie  fissure  full;  an  it  is  desired,  but  one  with 
a  BRialliT  pliaryngeal  extenaion  than  will  be  ultimately  re- 
quired. With  an  iiietruim*nt  of  euitiible  nuit4.>rialii  and  ppop- 
erly  adjottod,  it  will  be  bwt  a  few  daw  before  it  i«  worn  with 
cue,  and  in  a  very  little  time  its  removal  will  be  a  poeitivo 
discomfort. 

The  final  length  of  th«  posterior  extremity  will  depend 
much  apoQ  the  aotirily  of  the  muecleu  of  the  phar^'nx. 
There  is  a  great  difierence  in  tlie  power  or  oontrol  of  the 
phajyiigeal  muscles,  as  shown  by  different  individual.  In 
Bome  the  action  of  the  constrictors  is  vety  great,  while  in 
others  tbero  ii,  even  in  deglutition,  apparently  but  little 
gwrcment  Upon  the  introdnction  of  the  eumpleted  palate 
tlie  action  of  all  the  mtificles  concerned  can  he  obm:rved,  and 
thus  the  length  at  which  the  palate  shall  bo  tinally  left  can 
be  determined. 

In  a  case  where  the  phar^-ngeal  muscles  arc  in  a  very 
ptflsive  atat«,  Bome  calculation  can  be  made  upon  a  cultivated 
iictirity  in  the  future,  for  upon  their  action  and  control  will 
depend,  in  a  Urge  nieaiiurc,  the  improvement  in  speech. 
The  Sucrecn  obturator  depends  entirely  upon  this  pharyn- 
geal adioii  for  it«  sncceBB,  but  it  is  only  in  exceptional  awst 
that  they  can  be  educated  to  the  duty  otherwise  required  of 
both  them  and  the  j>alafiil  niuspleii.  It  will  generally  be 
foimd  that,  as  the  patient  makes  progress  in  the  articulation 
of  the  I'oico,  a  shorter  ai'titiciAl  palate  can  be  worn,  and  one 
which  comp*  nearer  to  the  length  of  what  the  natoral  palate 
would  have  been  if  not  deformed. 

}  The  durability  of  an  artificial  velum  depends  much  upon 
the  elMnlinosa  and  care  of  the  wearer.  In  some  mouths  the 
flotds  set  QpoQ  the  eoft,  cUutic  nibbcr,  and  it  becomcK  dete- 
riorated mnch  sooner  than  in  others.     In  some  instances 

patients  have  worn  one  for  several  years,  while  others  will 
SI 
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use  ODo  Up  in  &  few  months.     Dispensing  with  it  dnrii— ^'J 
Bleep  and  thorough  cleansing  frequently  irith  hot  water  C--^** 
very  much  to  prolong  its  UHefulne^s ;  and  tliie  ueoeffiily  ic:^  -^ 
oieansiog  aliouM  bo  iinpre«»cd  upon  thu  patient's  mind. 

The  Bge  at  which  it  is  best  to  introduce  ui  tiutniinont  t^c^'  *^ 
this  kind  becomes  a  question  of  importance,  and  at  as  wjrl^'.  ^"^w 
an  Hg(!  ae  the  jiatieut  would  take  an  interest  in  deTelopin^  *^^^ 
its  benefit  would  undoabtedlj  be  prufurablo.  The  impropeK  ^^^ 
position  in  which  some  of  the  organs  of  speech  bi«  placed,  ia-y  ^ '' 
the  efforts  of  the  patient  to  articulute  distinctly,  beoonwa 
habttaal  as  to  bo  almost  inipossiblo  to  overcome,  and  ooiujIj  ^  " 
quently  tho  earlier  the  age  at  which  it  is  attempted,  bef 
Uietic  habits  become  liniily  fixed,  the  butter.  The  oarlJi 
age  at  which  the  author  luts  introduced  an  artfticial  palate 
was  six  years,  but  the  results  wore  not  m  encouraging  as  to 
justify  a  repetition  of  the  experiment  at  tliat  u^.  Tfa« 
tein])omry  nature  of  the  t«eth,  to  which  atluchmcnt  innst  b« 
made,  together  with  tho  lock  of  interest  iu  t)ie  expected 
liencfit,  arc  siifHcient  to  overbalance  any  advantage  that 
might  l)c  gained  in  the  prevention  of  bad  habits  of  speech. 
In  moat  instances  it  is  not  desirable  that  efforts  of  this  kind 
should  he  undertaken  before  about  tJic  period  of  the  erup- 
tion of  the  second  permanent  molan.  The  ma.\iUa:  at  that 
time  have  attjuned  nearly  or  quite  their  full  stzc,  and  are  not 
hkely  thereafter  to  eliange  so  ranch  as  to  require  a  {lifforent 
form  or  size  of  appliance. 

There  is  no  IJinit  to  the  advance  of  age  at  which  an  arti- 
ficial  palate  may  be  introduced.  The  desire  of  the  patient, 
after  a  recognition  of  the  probable  dillicultive  to  be  overcome, 
would  be  the  principal  governing  motive.  In  one  instattce 
in  the  author's  practice  marked  benefit  was  derived  from  its 
tue  witliin  a  few  weeks  after  its  introduction  for  a  lady  o\xr 
sixty  years  of  age;  bat  it  is  not  advisable  to  encourage  pa- 
dents  of  that  advanced  age  with  the  hope  of  very  much  im- 
provement of  spoc<'h. 

The  benefit  to  be  derived  from  the  use  of  an  artificial 


'' 


BBDLIS  DEPBXDINO  VTOS  THE  PATIENT. 


8U 


I 


I 


I 


palate  depends  npon  the  intellectual  etatiiR,  the  application, 
and  the  peReverancc  of  tbe  ptitiunt.  Tho  reepousibility  of 
tl>e  reenlt  rests  ftolely  with  the  patient  after  an  a])plianco  be^t 
adapted  for  the  purpoee  has  been  introduced.  liesulta  can 
not  be  gnsnuitved.  All  that  cau  bo  eaid  is,  that  appliances 
eon  be  made  which  can  be  worn  with  freedom  from  discom- 
fort, and  that  »  large  number  of  peraonn  have  made  moh  use 
of  them  as  to  completely  hide  in  their  speech  any  evidence 
of  the  deformit}'.  The  improvement  i»  sometimes  rapid  and 
remarkable,  in  other  cases  alow  and  tediouit,  ithowitijf  in  the 
latter  a  want  of  application — an  insensibility  to  the  defect 
and  a  duUnese  of  capacity.  The  result  must  be  accomplislied 
by  the  Eame  character  of  applicatitm  and  training  as  would 
bo  givco  bj  aa  adult  to  the  mastery  of  a  foreign  luugringo  or 
of  a  mosical  instrnment. 

One  of  the  best  methods  of  practice  with  an  artificial 
palate  i*  the  effort  to  acquire  with  it  the  use  of  a  foreign 
laagaago.  The  mind  becomes  thus  diverted  from  the  habit 
into  which  it  hM  fallen,  and  it  i^  sometimes  citsier  to  loam 
to  speak  a  foreign  language  well  than  to  break  up  the  habit 
of  speaking  one's  x-emacnlar  badly.  There  are  certain  habits 
which  cleft-palatu  people  involuntarily  a<.-(]uire,  which  are  no 
dfltritnent  to  them  in  learning  to  speak  Frcncli.  Such  per- 
sona are  always  endeavoring  in  their  Espeech  to  conipentuite 
for  the  escape  of  their  voice  through  the  noree  by  a  contrac- 
tion of  the  nostrils^  llie  comprfeeor  nasi  comes  to  bo  with 
them  on  organ  of  sjicech.  The  resonance  thus  given  by  the 
nasal  cavity  destroys  the  perfection  of  their  English,  because 
the  nisalLzation  of  every  sound  of  the  English  language  save 
ihreo  affects  its  purity  (nee  chapter  on  "Mechanism  of 
Speech  ") ;  but,  with  the  French,  nasalized  soimds  form  an 
important  part  of  tho  language.  It  is  for  this  reason  that 
M.  Preterre,  of  Pari*,  has  met  with  so  much  siicoej»»  with 
French  patients  by  the  use  of  an  appliance  with  which  it 
vould  be  impossible  for  them  to  acquire  English  perfectly. 
Eiperienoo  sliows  that  it  is  far  easier  to  acquire  a  foreign 
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langoa^  in  jonth  than  in  matnrer  jvan,  and  for  that  reason 
it  is  better  that  all  cleftr-palate  caaes  come  nnder  treatment 
at  the  earliest  age  admiseible.  Witib  an  iostrnment  scientifi- 
cally adapted  to  the  peculiarities  of  each  case,  and  a  traimng 
by  Bome  one  who  nnderstands  the  mechanism  ai  speech,  there 
is  no  reason  -whj  every  youthful  person  with  such  a  defect 
may  not  overcome  it  entirely  within  a  few  months. 


CHAPTEli  XV. 


BCOCAL  AND  NAUAL  PROTHESES. 


I'xDEB  the  above  head  will  be  dcBcribed  certain  appli- 
Liuioes  for  the  rcplftccincnt  of  lu«t  portioiu  of  tbo  buccal  or 
etmctiir^     All  artificial  teeth  might  with  propriety  bo 
[  included  under  the  general  terra  of  "  buccal  protheses  " ;  but, 
as  their  appUeatioa  and  uses  aro  ho  well  known,  the  illustra- 
tions which  follow  will  not  enibruce  the  ordiiinry  restoration 
of  dental  organs  and  tlieir  associated  alveoUr  jirocesM'S.    The 
neceeeitf  for  such  apparatus  arises  froni  the  accidents  and 
Jinonaoe  to  which  the  buccal  and  naml  organs  are  subject, 
and  concequontly  atarly  every  prosthctie  efTwrt  muat  be  in  a 
mcamrc  an  original  and  unique  one. 

In  all  apparatus  designed  for  internal  uao  in  either  buccal 
or  nasal  cavities,  there  will  be  but  little  difficulty  in  finding 
nikterials  which  are  applicable  to  the  purpose ;  any  of  the 
inbstanOM  iwed  n  a  base  for  artiticiul  teeth  are  Kuituble,  and 
th«  choice  will  depend  npon  the  peculiarities  of  the  case  and 
the  judgment  of  the  operator.  The  difficulties  will  lie  in 
the  construction,  for  wliich  there  can  be  given  no  definite  in- 

■  Ktnietion  other  than  a  perusal  of   the  following  described 

B-cuea. 

W  The  attempt  at  the  replacement  of  &  nose  may  he  re- 
garded as  exceptional,  for  the  reason  that  it  is  go  conspicuous 
an  organ  that  the  appearance  is  of  more  consequence  than 
the  utility.  There  in  no  organ  of  the  entire  economy  the 
loss  of  which  creates  such  a  hideous  deformity  as  the  nose, 
iior  is  the  euoceesful  prosthetic  n<3toration  of  any  organ  su 
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difficult.     Artificial  teeth,  eycfl,  lega,  hands,  aniw,  ctc.kro] 
all  made  so  ekillfullj-  as  to  escape  detection,  bnt  artiAdall 
noees  never.    The  Ixist  of  tlicm,  howci'er  artistic  or  appro- 
priate in  form,  Arc  but  a  poor  imitation  of  tbo  adjacent  Uv-^ 
ing  tiseae.  \ 

At  the  present  time  there  is  no  pemianontly  dnrable  «ab- 
atanoe  knon-n  wlucli  hts  the  oulor  and  translacenc;  of  Sesb  ;j 
and  furlLcniiortf,  the  frequent  changes  in  tbo  coniplexiooj 
from  voriationA  of  temperature,  excitement,  dintiOie  ex-; 
posnrc,  etc.,  mahe  the  contrast  of  an  artifiml  nose  all  the' 
more  evident.    Various  dovices  have  been  resorted  to  in  tltit 
effort  to  overcome  tbe«(i  objections.  ■ 

In  many  respects  wax,  properly  colored,  forms  the  best 
imitation  of  fleab,  but  its  objections  are  mamfeet,  although  it 
is  eometimes  used  by  thuso  who  are  wiUing  to  put  up  with 
tlie  trouble  of  constant  renewals. 

Celluloid  has  tlic  retiniMte  traiulncency,  and  poaiesaes  an 
advantage  over  wax  in  being  firmer  and  more  durable,  bnt  it 
is  open  to  the  objootion  that  it  is  very  difficult  to  perfectly 
match  with  it  tliu  adjaci-iit  couiploxiou,  mid  furthermore,  in 
tlie  auUior'8  experience,  the  substance  cliangos  In  appearance 
nndi^  prolonge<l  exposure  to  the  weather ;  tlds  ean  be  partly 
overoome,  however,  hy  touching  np  the  snr&oa  with  soitably 
colored  chalk  crayons,  whereby  a  very  good  effect  may  hofl 
produced. 

The  Icaiit  imti^faotion  has  followed  the  use  of  vulcanite, 
and  painting  the  surface  in  imitation  of  the  flesh, 
have  done,  and,  although  the  nose  was  colored  by  an 
plifthed  portrait-painter,  tJicro  was  no  l^e  in  the  organ, 
the  result  was  an  ie«thetic  failure. 

I  think  the  meet  satisfactory  thing  of  the  kind  T  over 
did  was  made  of  "  rose  pearl,"  a  sniMtanco  similar  to  oelln- 
loid,  but  much  more  dffllcult  to  work  and  not  now  easily  ob- 
tained.    This  case  is  described  on  pn{;e  341. 

There  is  no  more  appropriate  place  than  this  to  deaciiba 
an  experiment  with 


ilcanito, 
Tbia  ifl 
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AM   AKTIFICtAL   EAK. 

I WM  applied  to  by  ^  young  man  who  liad  no  external 

on  the  left  dde  of  Iiis  bead,  Bave  a  little  rudiineotary 

ion  of  tbo  lobe.     It  wui  a  cougvnitul  defect,  an<l  the 

■beenoe  was  M  cooHpiettoiiB  aa  to  mako  liim  very  aiixioua  for 

u  artificial  one.    I  did  not  enconinge  the  experiment,  but 

yielded  fo  his  nrgcncy. 

A  cast  WW  taken  of  that  side  of  the  head,  ajid  u[>on  it  I 
modeled  oat  of  wax  an  cor  to  match  in  eizc  and  shape  his 
utnral  one.  Tlus  wax  model  was  copied  in  cellnloid.  Tltc 
utificial  ear  was  eecnred  at  its  lower  end  by  a  bit  of  gold 
wire  passing  down  through  tJie  rudimeiitaiy  lobe,  and  upon 
the  nppor  and  concealed  mrfaeo  were  two  8priiig-olii»p«,  i;ucb 
■  wig-maken  QHe,  by  which  it  was  caught  to  the  hair.  I 
Bncceeded  in  petting  an  excellent  imitation  of  the  opposite 
ear  both  in  color  and  funu,  fio  that,  when  in  poeition  and  the 
kair  tUtunn  carelc««ly  about  ft,  the  falsity  of  the  ear  was  un- 
obMrvable.  The  change,  however,  whioh  afterward  took 
place  in  the  color  of  tiio  celluloid,  together  with  the  iitntubil- 
ity  of  tlie  attachment,  wonld  liardly  justify  a  repetition  of 
■    the  experiment. 

^B        PiwmiBno  Tkeatmest  ok  a  case  of  IlKBicnrrARv  Svpui- 

^■fa. — In  1873  a  misM  fourteen  years  of  age  wiu  brought  to 

^^w  by  her  mother,  who  said  that  the  child  bad  been  for  two 

H   or  three  year?  imder  treatment  for  a  catarrhal  difficulty,  and 

tliat  she  had  lort  nearly  all  Iier  upper  teeth.     There  waa  no 

remarkable  cliangu  in  the  uxprcsiuoa  or  appearance  of  the 

faoe,  other  than  that  atHociated  with  the  Ion  of  the  upper 

teeth.     The  upper  lip  was  a  little  sunken,  but  no  other  fea- 

inre  seemed  to  be  changed.     An  examination  of  the  oral 

cavity  showed  three  teeth  only  remaining  in  the  upper  jaw, 

Tic,  tho  Unt  and  second  molars  of  the  right  side,  and  the 

second  molar  of   the   left  aide,  while  all   the  roof  of   the 

mootb,  between  and  anterior  to  these  teeth,  -ksb  gone.    The 
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ettnatlon  at  thftt  tiino  i«  well  iUnstratod  in  FEg.  SIO,  A  A 
rbpn.-»cnt«  the  inner  or  oral  surface  of  the  li]>  as  it  WM  pullvd 
out  aa^  fonrard  in  taking  an  impreseion.  Tlie  semicircle  B  B 
marks  the  dividing  line  botweon  the  oral  and  naaal  cavitin. 
This  eemidrculftr  rim  wa«  mii,  flexible,  and  dMtic,  devoid  of 
bone  or  cnrlilage  in  any  part  except  at  its  juni^tion  with  tbe 
alveolar  proccM  which  eurrouuded  the  rootnof  tho  remaining 
teeth.  The  soft  palate,  marked  C,  bad  not  lo«t  iu  integrity ; 
tbe  uvula  and  the  superior  pliaryux  were  also  undisturbed. 


no-  »<x 


Keither  n«re  tJie  bones  of  tlie  noftal  cavity  destroyed.  D  D 
represents  the  vomer  and  turbinated  bones,  covered  with 
thickened  and  puffy  tissue,  cotnpliiteiy  filling  tlie  naaal  cav- 
ity, and  hanging  quite  level  with  the  original  roof  of  the 
mouth,  as  indicated  by  tlie  anterior  edge  of  the  soft  palate  O 
and  the  rim  B  B. 

Bo  completely  did  these  enlargements  All  the  cavity,  aod 
shut  off  weape  by  the  nostrils,  that  the  voice  was  not  inter- 
fered with  in  diiitinclnetu  of  enunciation  more  ttinn  c-oiii- 
monly  arises  from  a  cold  in  the  head.    Not  being  alto- 
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^thur  pl«ascd  with  Ihu  gonoral  ap|)oarance  of  tlie  ti^aucs, 
I  coiisultetl  witli  her  physician,  one  of  the  moat  disttn- 
g^imhed  in  jVmerica,  who  waa  ooafidcnt  that  the  dUease 
'wad  etitire),r  eradkstvd ;  that  tliere  vaa  no  douht  of  its  nu- 
tttre  and  hcruditar)*  cluirautvr,  and  furthennora  tliat  "  it  was 
Dot  likoly  tlutt  the  mother  wun  nwarc  of  cither  it«  true 
iiaturo  or  ita  origiu,  as  he  Iiad  never  coQVuncd  with  her 
on  the  sabjoct." 

I  tDsde  an  nppcr  ect  of  teeth  for  the  patient,  using 

Fm.  ju. 


vulcanite  ae  a  bow,  and  making  it  aa  light  ae  possible. 
There  was  nothing  peculiar  in  this  procwding,  from  tatting 
aa  impression,  and  going  on  in  the  usual  way  for  making 
a  AOt  of  teeth  in  ordinary  cases.  They  were  supported  by 
olaaplng  around  the  molars,  and  lay  in  dose  contact  to  tho 
tiisae*  filling  the  nasal   cavity.     Tlic  only  gain  to  the  par 

I  tient  was  in  tlie  restoration  of  expression  to  the  upper  Up, 
and  a  little  improved  masticatory  power.  The  articulation 
of  the  voice  remained  the  same. 

I  nw  no  more  of  nty  patient  for  two  yeara,  when  the 

[  mother  again  brooglit  her,  desiring,  as  slie  said,  that  I  should 
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"put  n  little  prop  on  the  t«cth,  to  ^o  into  her  dnoght 
nose  and  keep  it  up."  The  two  yeara  which  had  interrened 
had  niado  aad  havoc  with  her  features.  The  bridge  of  tlte 
noeu  was  eunkcn,  and  the  ciid  had  flattened  and  rwodMl 
nntil  it  wns  nearlj^  on  a  line  with  the  chin  and  fordind. 
This  retroceeeioD  of  the  base  of  the  noee  had  carried  back 
the  upper  part  of  ttio  lip,  drawing  it  in  and  over  the  artifi- 
ciul  tectli  and  plat«,  so  as  to  produce  a  niuct  unfortunate  ex- 
presfrion.  Witli  the  teeth  out  of  tlie  mouth,  the  deformi^  of 
external  featnreH  wae  even  worse,  and  ia  nioet  accurately  aliown 
in  Fig.  211.  Hivru  being  no  support  for  the  Up,  it  fell  back 
in  a  straight  line  from  one  comer  of  the  mouth  acroes  to  the 
other. 

An  examination  of  the  oral  cavity  showed  how  continu- 
ous and  destructive  had  been  the  dteease.  Another  tooth 
had  fuUun  out,  and  the  process  had  wnsted  awaj.  The 
Tomer  and  turbinated  bonea  were  entirely  gone.  The  mil 
palate  was  apparently  undisturbed,  norwaa  there  any  marked 
change  in  the  buccal  cavity  proper ;  but  above  the  opening 
through  the  roof  thoro  was  an  imnien£e  cavern,  much  larger 
than  the  opening,  in  every  direction.  ThU  condition  ta  as 
well  reprc8enle<:l  in  Fig.  212  as  ie  possible  by  wood  cngmving, 
but  it  gives  no  conception  of  the  height  of  this  cavity,  nor  of 
its  breadth  in  any  direction.  The  former  soft  and  flexible 
condition  of  the  rim,  marked  B  B,  had  now  chaogod  to  a 
rartilago,  finu  to  the  touch,  and  unyielding  na  a  eable,  and 
the  remaining  teeth  were  loose  in  their  twcketa,  but  the  tiB> 
sues  looked  as  if  the  dieeoAC  liad  spent  its  force.  Tlie  voi' 
tix>,  Iiad  undergone  its  cliang^a.  From  the  ctcaring  out 
the  naaal  cavity  had  oome  an  improvement  in  tone,  wlien 
artificial  teeth  won.)  in  place ;  bnt  when  lliey  were  out  of 
month,  the  voice  blowing  through  the  great  cavity  and 
nostrils  rendered  speech  almost  impossible. 

Proetlietic  treatment  now  roquirod  mainly  a  ivsto 
of  the  external  features,  and  the  roost  serions  difficulty 
overcome  waa  the  aforementioned  contracted  band  of  ouli- 
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lige.  Any  appliance  vrhicli  Hid  not  force  out  nnd  trnvt^n  in 
an  adranced  position  the  upper  part  of  tbe  Up,  and  tlie  bate 
of  tb«  Doec,  would  bo  a  failure  ;  and  tlio  onlj  safe  way,  eoQ- 
Ridoring  tlie  liability  to  excite  destructive  indamnmtioo,  was 
to  compel  the  cartilage  to  relax  under  gentle  but  constant 
nod  aggnm^e  prasHure.  Pressure  upon  one  part  invoh'ed  s 
biM  to  antagonize  agaiiiet,  wliicli  would  beur  without  yi^td- 
inf,  and  mtAoui  danger,  an  equal  amount  of  prctuiiuv.  As 
there  were  no  BoUd  oppobiug  tiseues  to  abut  against,  tbo 


pro))lcni  became  a  very  diffipiilt  one.  and  was  only  solved  by 
tiio  dtttenninAtion  to  spread  the  appliance  over  jnet  a«  liirgo  a 
eariaeo  as  pocsiMo,  St  it  accurately  to  e^ery  inequality,  and 
tbne,  while  the  pressure  in  front  was  concentrated  upon  the 
median  line,  it  would  bo  antagonized  by  distribution  over  a 
very  Urge  surface. 

A  Kcond  serionfi  difficulty  to  overeonie  was  the  concep- 
'tioR  of  an  appliance  wliicli  could  patw  the  comparatively 
j  Biuall  opening  in  the  roof  of  tlie  month,  and  then  by  inherent 
Ipowor  expand,  enter  the  cavity  of  the  naaal  cartilage,  and 
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oonstanUjr  prees  forward  and  upward.  Htiatttirud  from  front 
to  rear,  this  na^al  mvitjr  which  nitiat  be  operated  upon  b;  Uw 
Inetmment  wim  iiearl;  twice  a»  iong  a&  the  entniticu  to  it. 

Fig.  213  shows  the  completed  iastnimfnt.  It  wm  a  rery 
thin  shell  of  hlack  volcamto.  The  nppeurauoe  from  bvlow  is 
that  of  an  ordiimrv  set  of  teeth.  It  vt»  iotended  to  nwtora 
tlio  Hurmal  contour  to  the  roof  of  the  mouth,  pass  around  the 
molar  teeth,  as  ecen  in  Fig.  213,  cross  over,  and  lap  soffi- 
eiently  on  to  tlie  soft  palate  to  sliut  the  opening.  Tbo  letter 
0  shows  tho  upper  surface  of  the  apron  which  lies  on  the 
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anterior  edge  of  the  soft  palate.  B  B  shows  tlie  groove 
formed  for  the  reception  of  the  rii»  of  cartilage  marked  witli 
tho  Eoiiie  letters  in  Fig.  213.  The  inRtruincnt  reaehc*  up  to 
the  top  of  the  nasal  cnvitv,  bat  ia  open  front  and  rear  for 
rci>piration,  which  itastes  unobstructed  through  the  now, 
through  the  shell,  and  bi^hind  the  8oft  palate,  without  oa-i 
trance  to  or  from  the  mouth. 

The  proce«8e8  E  K  pass  into  the  nose  and  support  the 
tiinken  portions.  It  muat  be  obeerred  that  in  the  position  in 
which  the  instrument  la  here  shown  it  could  bv  no  ponibilitj 
puss  tbu  opening,  as  tlic  anterior  border  of  tin  opeoil^  ^ 
rcprceented  l>v  a  line  numing  from  B  to  B.    The  tuwul  elo- 
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Totor  must  therefore  bo  bo  ammged  aii'to  fall  baclc  of  the 
line  B  B  to  be  introduced,  and  then  must  expand  into  its 
poeitiun.  This  vsa  aocompliflhed  by  attaching  the  elevator 
to  tho  denture  hy  n  joint,  m  ieon  in  the  engntring,  imd  aUo 
by  extending  an  arm  of  the  elevator  within  tlie  shell,  and 
tenninsting  it  with  a  hook.  As  the  imagination  must  be 
drawn  upon,  the  dotted  line  in  the  engraving  bIiovts  the  form 
of  that  jiart  concealed  from  view.  The  mums  by  wliich  I 
should  keep  M\t  a  constant  proeeure,  whicli  should  both  rolux 
the  cartilage  rim  and  restore  the  none,  and  withont  too  com* 
plex  meohanism,  was  another  serioiiB  problem  until  I  caught 
a  small  ring  of  nibbor  tubing  over  tlic  hook  within  the  ahell, 
and  drew  it  back  to  the  edge  of  tltu  shell,  and  thoru  caught 
it  over  a  e^pur  of  vulcanite  made  to  receive  it.  This  invigiblo 
robber  strap  is  also  indicated  by  a  dotted  line.  The  nasal 
etorator,  as  shown  in  the  engraving,  must  l>e  forced  back 
until  it  falls  completely  within  the  nhcll,  before  thu  instru- 
ment can  be  carried  to  its  place.  The  piiticnt  managed  this 
without  any  difficulty,  by  putting  the  thumb  in  the  roof  of 
the  dentnre,  and  holding  the  elevator  bock  out  of  the  way 
with  the  forefinger,  and,  when  carried  up,  the  processed  £  £ 
readily  found  their  places. 

The  riTiult,  after  a  year's  trial,  is  shown  in  Fig.  314. 
Tliero  wa«  naturally  no  ininicdiatc  change.  There  was  very 
little  irritation  from  the  beginning,  and  no  destructive  in- 
flammation. The  liearings  E  E  caused  a  little  norenese,  and 
they  Tvere  wound  with  lint  and  covered  with  simple  cerate. 
The  lower  procw*  now  oomut  to  the  very  tip  of  the  nose  bo- 
tvoen  tlic  Roiitrils,  and  can  be  tvva  or  touched  in  either  nos- 
tril, but  this  part,  being  made  pink  in  color,  is  not  noticeable 
to  the  ordinary  observer.  It  is  with  no  little  Batisfaction  that 
I  have  viewed  tlit-  action  of  the  clastic  rubber  as  the  power 
to  elevate  the  note — a  power  so  completely  under  the  control 
of  tlie  patient,  regulated  at  will,  increased  or  diminished, 
involving  little  oare  and  no  expense,  that  it  leaves  nothing 
to  be  desired. 
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The  Steps  by  wliieh  tliis  nasal  shell  and  dentnro  were 
prodaced  wcra  not  remarkablv,  save  in  two  i»rticalan : 
Fir^t,  to  obtain  au  aecunto  tmprcaeion  in  nit  its  details  of 
Ku  lai^  a  naaal  cari^,  and  remove  it  through  so  contracted 
an  opening,  is  out  of  ordinarj' experience.  The  metliod  par- 
sued  in  getting  till]  imprviif-iuu  vriks  not  unlike  the  eonrse  a 
iiiafon  would  fuUuw  lu  plaMti-ring  ii  ruoin.  The  surfiioe  of 
tlie  nasal  cavitj-  wis  covered  witli  a  thin  film  of  plaster  laid 
on  with  a  cauiolVhair  pencil  and  other  delicate  instramenta. 
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nntil  a  stifUctcnt  tliicknc^  woe  obtained  to  give  it  stability, 
when  it  wag  cracked  hj  a  lif^ht  blow  from  a  mallet  and  a 
small  chisel,  and  the  pieces  were  removed  sopontelj  through 
the  opening  in  the  roof  of  the  month.  Second,  tlui  shell 
and  denture  were  completed  in  wax  and  gntta-percha,  as  tliin 
and  delicate  us  fiiudlv  required,  before  it  was  placed  in  tl>e 
fliuk,  and  neceasarily  a  core  of  piaster  filled  aU  the  interior, 
which  was  readilj  removed  after  vulcanizatioiL 


Faoal  DtyoKMtrr  and  Treatmest. — In  Mardi,  1867, 
there  came  to  me  a  gentleman  about  thirty  years  of  age, 
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CASH  OF  FACUL  DEFORMITY.  $28 

w)U)  a  deformity  of  the  right  side  of  the  face,  iavolviug  a 
depreoioD  of  the  right  euporior  iDiixilla  and  utropli/  of  thu 
Bapermcuntbent  tueuvit.  Tlii«  di-formitv  did  not  involve  the 
malar  bono  nor  the  inferior  maxilla,  and  was  confine<I  to  the 
right  Bide  of  the  face ;  conset^ueDtl;  the  want  of  symmetrjr 
betveen  the  two  &ides  of  the  face  waa  tjuitc  murkcd.  The 
aioD  of  the  maxilla  waa  uut  the  riMult  of  ou  accident, 
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but  WBfl  developmental  and  ptsegibly  congenital.  That  the 
exicnial  dofonnitj  n-aa  not  wholly  due  to  the  condition  of 
ttrophj  wn»  proved  on  taking  a  cast  of  the  mouth,  when  the 
want  of  symmetry  in  tlic  two  sides  was  clearly  shown.  My 
attention  wa»  more  particularly  directed  to  this  doprowion  of 
llic  hone,  because  the  patient  hitn^olf  claimed  that  the  de- 
formity iiad  been  caused  by  the  extraction  of  the  first  molar 
tooth  a  few  years  before ;  but  that  this  was  an  error  was  con- 
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clusivelj  shown  l>y  the  remaining  t«oth  l>eing  in  j^ood  con- 
dition, with  but  HligUt  kbsorption  of  tite  atvcoUr  pnoMS 
whvro  the  tooth  had  been  extracted,  and  by  the  general  unk- 
ing as  abovti  st&ted.  Fig.  215  ehovre  the  external  appev- 
anve,  the  left  eide  of  the  iaao  bciuf;  fair  in  outline  and  of 
moderutfi  pItiinpncM. 

Tiic  patient'*  desire  waa  a  refltoration  of  contour  by  pros- 
thetic treatment ;  and  the  accomphnhment  of  thi«  iavolved 
the  conception  of  an  appliance,  and  a  mode  of  procedure 
veiy  different  from  the  iiiKcTlion  of  v.u  orrlinarjr  plumper  ad- 
justed to  artificial  t«cth,  and  made  to  take  the  place  of  wasted 
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alveolar  procc(«ce.  It  required  tlie  diaptacement  of  the  mns- 
cles  nearly  up  to  the  orbit  of  the  eye,  and  the  fonning  of  a 
cavity  in  the  eoft  tiE^iiefl  into  which  the  applianre  could  be 
introduced.  T!ii8  was  done  by  making  grftdnal  eneroftcb- 
ment*  upon  those  liwiueii  during  a  period  of  sererol  weeks, 
nntil  the  desired  result  was  obtained.  TliO  restoration  wa» 
due  partly  to  the  displacement,  a«  stated,  and  ]mrtly  to  the 
forciug  upward  of  the  tii«ue,  thus  thickening  the  clieek  and 
adding  to  ita  fullnee». 

Tlie  protbeBW  is  shown  in  Fig.  216.  It  oonnatcd  of  a 
gold  plate  throe  oightlia  of  an  inch  wide,  attached  to  tnoUr 
teetli  on  the  left  eidc  of  the  mouth,  reaching  directly  across  the 
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Lijid^fuabg  t]iroiig)i  tlio  icpncc  fonned  by  tbe 
"~  rnoliir;  it«  continuation  from  thia  point  was 
formed  of  vulcanite,  t]ie  bodj  of  wbich  occupied  the  canine 
foflsa.  extended  back  to  the  tnberoeity  of  tliv  Jaw,  and  reacbod 
upward  to  tbo  malar  bone.  At  it«  autcrior  part  a  projection 
ran  up  to  probably  within  a  8ixt«entb.of  an  iucb  of  Uie  in- 
fn-orbitol  foramen,  and  from  the  inferior  surface  a  wing  de- 
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ic«ndcd  w  low  as  would  be  permitted  on  tbe  doiure  of  tbe 
lower  jaw. 

Fig.  217  shows  tbo  external  «ffpot  after  restoration.  Thia 
Keolt  was  produced,  88  stated  before,  not  by  a  single  effort, 
I  -imt  by  the  introduction  of  the  gold  plate  upon  which  waa 
bnilt  up  the  plnraper  of  guttapercha,  adding  to  it*  fullness 
from  time  to  time  with  gutta-percha  or  wax,  as  it  could  bo 
bome.  ^Tiilo  the  gutta-percha  wa«  in  a  eemi-plaetic  Btnte, 
22 
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tLe  jivrs  were  exercisod  so  that  the  form  would  be  tomntal 
ftccumiiiCKlntt'd  to  tho  action  of  the  miiBck«.  In  this  tunai^ 
such  i^lui{>c  lut  wati  required  for  a-Ktonition  of  contour,  HJ 
wliich  could  bo  tolerated,  was  deterniiiiod  upoD,  ftad  tkt 
the  inetruiueQt  was  <liiplicatcd  in  vnleanite. 

This  was  worn  vith  entire  cam  and  comfort  for  m 
jMre  and  a  half,  and  riKjuirud  only  very  slight  allentian^ 
mve  in  one  p.'irliciibr.     ]'>i>in  tlie  f^rcut  ^o  of  the  boijti  , 
the  plumper  (itA  horizontal  diameter  being  three  (jturtcnof  j 
an  inch),  it  was  desirable  to  save  weight  as  much  as  jioihU^ 
aud  it  wad  ntnde  open  bctweoa  the  wing  and  the  part  Ij'in; ' 
next  the  gum.    The  result  was  a  moet  disagreeable  toiu  to 
the  voice — a  hollow,  cavernous  sound,  as  of  the  xo\<^  lot  ii 
the  epaoo  created  by  holding  off  the  chock  from  contact  wilk 
the  gums.    Tiie  remedy  followed  immediately  on  filling  i^  j 
this  apace. 

At  the  end  of  two  years  and  a  half  the  instromcnt  m  i 
broken  by  accident;  and,  on  duplicating  it^  aome  iuipn>f» 
montH  were  attempted,  which  consisted  maitUy  in  usuig  uA 
nibber  for  tho  upper  proocwt  and  for  the  lower  wing.    E* 
perience  proved  that  tlieso  were  valuable  iinproveincnt»:  f" 
in  the  first  instrument  tlie  ri^dity  of  form,  due  to  the  udjkU- 
ing  vulcanite,  woold  eometimee  produce  a  rigidity  of  tho  W» 
dea,  noticeable  particularly  when  there  waa  much  action,  •* 
in  langhter.    By  tho  substitution  of  elastic  mbber  for  tbe" 
portions,  that  disagreeable  effect  was  remedied.    The  w^ 
mbber  wos  not  attached  directly  to  the  gold  plate,  but  li*1 
body  of  the  plumper  was  made  of  hard   vulcanite,  u  '"' 
the  first  instrument,  and  the  elastic  compound  attochcd 
that. 

The  noticeable  fcaturoB  of  this  case  are ; 

1.  The  atrophied  condition  was  confined  entirely  to 
aide  of  the  face. 

2.  That  iiiuBCuIar  tissue  can  be  dispUcod  to  a  very 
sidorable  extent  without  impairing  its  freedom  of  action. 

3.  That  the  cheek  can  not  bo  lifted  out  «o  as  to  leave 
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Space  bettceen  it  and  (lie  gum  wiUiont  changing  the  Cone  of 
the  voice  aiid  incidentally  articuUtion. 


Ijfitxo  X  Spnkkx  Nose. — In  1868  I  was  applied  to  by 
a  yoniig  woman,  a  w-idow  in  moderate  cireumstaiioce,  whoso 
purtrnit  i«  here  eliowo,  Fig.  218,  She  Btatvd  that  her  noe«, 
wbtcli  waa  origimdly  of  fair  proportions,  had  Bunk  witbia  a 
recent  period,  and  wm  naturally  a  source  of  much  mortitica- 
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tion  to  her.  She  liad  hocn  told  by  some  friends  that  they 
Icnew  of  like  cages,  in  which  the  nn<ic  liad  been  lifted  np  and 
m  nilver  bridge  or  support  inserted,  "With  this  idea,  eho  had 
appliod  to  an  eminent  prufceeor  of  sorgory  for  relief,  and 
'^wan  by  him  n-ferri^d  to  me.  Tlic  objcot  of  tiiis  reference 
'v%^a8,  that,  if  i  would  undertake  to  make  and  adapt  the  arti- 
fltnal  bridge,  the  surgeon  woald  insert  it.  As  the  reaponsi- 
t>ility  for  the  futnre  well-being  of  the  patient  would  be  vciy 
1  i  tnitcd  in  Ihc  part  which  I  was  cuUcd  upon  to  perform,  I 
lade  no  objection. 
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nasi  BCROICAL  OPBRATIoy. 


My  flrst  step  wu  a  oast  of  the  torn  an  Hhovm  in  Ftg.  St8. 
From  thia  pUster  cast  I  cut  off  the  nose,  and  dissected  awar 
at  the  »de«  at  the  boso  of  the  nooo  until  1  camo  down  to  an 
imaginury  bono.  Tlio  Rupposcd  contour  of  bone  1  arrirod 
at  apppoximately  by  a  study  of  the  living  face — fueling  tlw 
STtperinciimbent  tiseneH — and  also  by  comparison  with  a  akuU. 
A  bridge  was  then  modeled  into  euch  fonn  as  llie  case  i>eem«tt 
to  reqniro,  nuking  due  ullowuncu  for  tlio  iiu^l  tiHiuu  which 
it  wua  to  coTor.  This  niodt-l  vrn«  made  permanent  in  block 
Tulcanite  and  highly  ])olii'hfd.  Vulcanite  vrna  choaoD  bo- 
eanse  it  vould  permit  of  softer,  smoother  edges  than  metal, 
and  vroald  be  much  ligbter ;  and  black  rqlcauito  because  it 
wua  bcliered  to  bo  bannlcts.    This  bridge  is  shown  in  Fig. 
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£19.  The  base,  marked  AAA,  was  spread  oat  and  flattened 
like  a  flange,  and  adapted  to  tho  enppoeed  bone.  B  repre- 
sents the  support  for  the  middle  of  the  nose.  This  bridp* 
being  iu  reJidine«»,  the  Murglcal  ojwration  proceeded  aa  follows : 
Two  inci»ioii8  were  made  from  the  month  througli  tlw 
Bpper  lip,  one  into  eacli  nostril.  An  incision  was  also  made 
from  eaeli  nostril,  along,  beneath,  and  behind  each  wing  of 
the  nose,  and  along  up  tho  bnae  of  ttic  no#c,  tltrcc  fonrths 
the  distance  to  the  eye.  Such  incision*  arc  indicated  in  Fig. 
S18  by  a  dotted  line.  Tlie  object  of  tlie  incision  throagh 
tho  upper  lip  was  to  lengthen  tlie  columns  of  the  noee,  and 
thu  giro  the  nose  more  prominence.  When  this  dieaectioD 
was  completed,  tho  nose  was  turned  np  over  tlte  foroheatl, 
and  the  vulcanite  bridge  applied.    The  adaptation  seemed 
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to  bo  upproxiiDatcly  Accurate;  tlie  bone  wu  still  covered 
with  oODsiderable  soft  tiaene,  and  I  could  not  oboerre  tltat 
any  change  in  conformation  was  roqniix-d.  Being  loft  in 
pofiitioii,  the  nose  waa  turned  down  over  it  iind  llio  sutarcts 
inserted.  A  portion  of  the  extra  length  of  ttie  iuu«al  eoluni- 
na  wiut  needed,  and  tJie  remainder  cut  off ;  the  upper  lip  wm 
drau-n  together,  and  the  oporatiun  completed.  The  noee  be- 
gan immediately  to  puff  up,  and  before  wo  hud  retired  from 
the  scene  it  rvBombled  a  ttmall-ttizod  i)otato  more  than  ntiy- 
tliing  cl*c  in  nature.  However,  tlie  patient  was  in  good  con- 
dition, and  in  a  very  few  weeks  tho  Hp  was  8o  sound  that  the 
flcar,  whioh  wa*  exactly  in  the  middle,  was  hardly  noticeable. 
The  lip  bad  lost  the  rigidity  rusultaul  ujwn  tlic  narrowing, 
and  Hooiticd  nn  mobile  as  ever.  Tlie  wars  at  the  sides  of  tlie 
no«e  were  scarcely  obserrablc.  Nevertheless,  the  noae  re- 
tained its  potato-like  form. 

The  rotoution  of  tlic  bridge  wae  without  diiicomfort,  ex- 
cept as  a  prolonged  sorcneeo  was  observed  at  the  u])]>cr  end. 
Thi«  soreness  increased  until  it  bcciuuc  evident  that  tlie  bridge 
was  shifting  its  position  and  twisting  around ;  i.  e.,  the  apex 
of  the  bridge  was  swinging  over  to  the  right  side  of  tlie 
nose,  and  likely  to  crop  out.  No  external  proiMuro  to  restore 
it  seemed  to  have  any  effect,  and  anotlicr  nirgical  operation 
wa4  determined  upou  to  anticipate  the  appearance  of  tho 
bridge  of  its  own  volition.  It  was  then  determined  that 
another  bridge  should  be  made  with  legs  to  steady  it — that 
i$y  processes  which  should  pa«8  cooh  side  tho  vomer,  and  enter 
the  nasal  canals. 

Thb  bridge  was  also  made  of  vulcanite,  and  on  a  suppo- 
sititious model  It  is  shown  in  Fig.  220,  and  includes  the 
dotted  line.  The  second  surgical  opcnitioa  consisted  in  sep- 
arating tlie  nose  from  tho  upper  lip  by  au  horizontal  inoiKlon, 
and  continuing  up  the  sides  on  much  the  former  line. 

While  this  was  going  on,  I  had  some  gutta-percha  soft' 
enod  in  hot  water,  and  immediately  on  tlio  noee  being  turned 
up,  and  the  old  bridge  taken  out,  I  took  au  impression  of  the 
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Burface,  and  of  ttio  nnmi  pseanges,  to  the  depth  of  more  than 
half  an  inch.     I  made  «  plo-iter  cast  of  theee  partd,  with  til 
the  rapidity  tliat  I  coald  manipulate  plaster,  accelerated  by  M 
the  aid  of  ealt,  aiid  with  vqaA  rapidity  of  uiovcirK'nt  iLa  V 
new  hridgfi  was  softened  by  warmitij;  over  an  aIoohi>l  blaxc, 
find  adapted  to  tlie  plaster  east ;  the  procesBcs  marked  V,  C, 
Fig.  230,  entered  the  tia«al  passages,  and  were  quite  ncco* 
rately  adapted.    All  this  did  not  take  tive  minutes,  and  prob- 
ably the  Gurgicid  operation  wm  not  delayed  more  than  two 
or  three  minutes.    The  latter  vaa  completed  in  the  tuoaL^ 
manner.  H 

The  healing  of  the  wounds  went  on  rapidly ;  bnt  the 
pr(%0DC0  of  the  bridge  was  oncomfortablo,  and  within  a  few , 
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weeks  it  became  eridcat  that  the  new  bridge,  even  witli  its 
lega,  would  not  remniu  stationary.  It  was  getting  decidodlj 
erosEwific.  A  third  operation  was  determined  npon, 
tbo  a  third  bridge.  It  was  hoped  that  with  an 
mode)  <jf  the  partu,  as  they  rovealod  tJicmselvcs  at  the  hut 
exposure,  a  new  bridge  eotitd  be  made  so  closely  fitted  that 
it  would  be  an  improvement  upon  the  others ;  and  also,  M 
the  nose  seemed  to  need  support  only  in  the  middle,  it  was 
deemed  beat  to  reduce  it  in  size.  Therefore,  the  third  bridge 
was  made  like  Fig.  220,  exclnsive  of  thw  dotted  line.  The 
nose  was  again  cut  off  and  turned  up,  and  the  second  bridga 
removed.  Then  came  a  consultation  of  surgeons,  and  a  de> 
ctsion  that,  tnasmneh  as  the  nose  bad  now  been  liftrd  out  for 
a  considcrublc  time,  and  some  soft  tissue  had  aocumnlated  tnt- 
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ilonMKLtli,  it  would  be  onwise  to  insert  another  bridge;  and 
consoquentijr  tlie  noee  was  replaced,  minos  a  bridge. 

Tlio  roet  of  tlio  uile  is  coon  told.  Tlio  oxtc-mal  wounds 
were  healed  in  a  sliort  time ;  tlie  noAC  began  to  luiik  to  even 
Icee  than  ite  former  iKeition,  Uie  nasal  pawages  contracted, 
and  ID  a  little  time  were  completely  closed,  and  reiqiiration, 
except  tiiruugh  tlic  mouth,  wan  absolutely  imposBible.  And 
the  last  state  of  tlita  patient  waa  wor«e  than  the  firat. 


I 
I 


AxnrtcuL  Jaw  iXD  OBTCBA-roit.  (GtintAot  Wound.) — 
A  Scotch  gentleman,  under  thirty  years  of  age,  while  on  a 
gunning  expedition  in  the  Southern  States,  met  witli  a  seri- 
oOfl  wound  of  the  faoo  irom  the  accidental  discharge  of  bia 
gnn.  Carrytn<*  the  ^ii  at  his  t>tdc  in  the  woods,  the  trigger 
was  nndoubtedly  caught  by  a  twig,  and  the  explosion  which 
fi^owed  carried  the  contents,  which  consisted  of  shot,  through 
tJio  right  aide  of  the  face.  The  charge  first  struclc  the  ante- 
rior put  of  the  chin  near  the  symphysis,  carrying  away  a  V- 
ahaped  section  of  tlte  lower  jaw  and  alveolar  procesis  with 
several  teeth.  The  farther  cour»e  was  to  tlie  right  of  the 
Doeo,  past  the  outer  comer  of  the  eye,  and  pnedng  off  on  the 
tempoRil  surface  of  Uio  frontal  hone.  In  iia  truck  it  tore 
away  entirely  llie  right  superior  maxilla,  all  the  incisor  teeth, 
the  vomer,  palatine  and  makr  bones,  together  with  portions 
of  the  temporal,  ethmoid,  lachrymal,  and  tiu-biuated  bones. 
A  n-fercnce  to  Fig.  231  will  show  the  general  cliaracter  of 
the  destruction  of  the  soft  tieunies,  indading  the  right  eye. 

The  patient  was  of  sound  eonstitntion  and  otherwise  i» 
good  health,  and  was  sufficiently  pecovcred  to  come  North 
within  a  few  weeks  after  the  accident,  when  he  presented 
binwclf  to  mc  for  treatment  I  fonnd  the  wound  healed. 
Considerable  tiwue  Iiad  fonned  and  filled  up  the  vacancy 
made  by  the  abcienoe  of  tlie  malar  bone.     The  remaining 

tions  of  the  inferior  maxUla  liad  approximated  and  nnitcd, 
in  doing  so  had  destroyed  the  articulation  with  the  upper 
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teeth  on  th«  left  eido,  and  also  with  tlie  upper  jaw  at  the 
joint,  ttms  throwing  t)ic  «liin  nearly  an  incli  to  the  rigbt,  and 
out  of  line.  The  hard  palate  being  cutiroljr  gone,  and  no 
lips  to  cloBO  tliu  oral  opening,  articulule  S])C«cfa  was  impoi- 
Bibto ;  coniniunicalion  could  only  be  made  bj  him  in  writing. 
The  patient  waa  sntitained  solely  with  fluid  nourishment. 

The  ttret  step  was  to  restoi-e  tlie  norroal  artJcalation  of  die 
lower  jaw.  I  recommended  tfao  patient  to  place  hiinwilf 
under  the  surgical  caro  of  the  late  Professor  Krackowizer, 


Fu.   -'^i- 


whoM  stcill  in  plastic  Btu^gery  was  nn(>xce11ed.  I  made  a 
apUnt  to  keep  tlie  lower  jaw  in  ite  propi-r  poeition  when  re- 
placed, and  together  Profeiwor  Krackowiwjr  and  myself  broke 
up  the  false  union  and  carried  the  fragments  into  place, 
wliere  tlmy  were  retained  by  the  splint  without  bandaging 
or  other  apparatus.  Tliix  rt.i4tori.-d  uW  tlio  chin  to  ibs  proper 
relation  with  the  other  features. 

In  the  mean  time  Profcaaor  lu-ackowizer  determined  upon 
a  series  of  o|>cratioue  for  cWing  the  opening  in  the  cheek  ; 
the  first  of  which  was  to  attempt  to  form  a  lower  eyelid. 
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The  details  of  ihe  surgical  steps  itre  not  iii:i]X)rtAiit  to  our 
preeent  pnrpoHe.  The  operation  for  the  renewal  of  an  eye- 
lid woB  a  8ucoe68,  the  flap  being  obtained  hy  un  iuciiuon  along 
%ho  dotted  tine  id  Fig.  HI,  markt-d  A,  iiud  bringing  the  end 
marked  1  up  to  the  i*ido  of  the  »oao  nt  1,  and  making  the 
attaobnicnt.  It  healed  readily,  tlie  union  was  good,  and  in  a 
deir  days  n  very  respectable  lower  eyelid  was  the  reanlt.    It 

rw.  m. 
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WM  at  thia  stage  that  I  made  tlie  model  from  which  the 
drawing  ahown  in  Fig.  222  wo*  tnlten.  In  this  plaster  cast  wo 
have  a  perfect  representation  of  the  boccal  aiid  nasal  aivitic8 
in  all  their  intricacies,  including  lower  jaw,  tongue,  fauces, 
Boft  palate,  turbinated  bonoji,  and  na.'tal  passages  to  tlio  uo»- 
trils.  The  impression  was  made  entirely  of  plaster,  and 
taken  in  sections  as  follows : 

Plaster  tern  first  carried  into  all  the  intricacies  of  the  nasal 
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posESgcs,  thus  making  a  roof  to  the  mouth  of  plsater, 
patient  iiifaiiwlitlu  brcittbiiig  liolow  tho  palate  and  throo^^ 
tho  ntontli.  When  this  wu  act  It  wa«  removed^  uid  the  po^ 
tionfl  which  followed  tJie  reoenes  were  broken  off  tlio  iiuprat- 
sioD  (to  be  gubsequeQtlr  restored),  and  the  inipniMUOQ  n- 
placed.  The  removal  of  theae  portions  permitted  t3ie  piiti«nt 
to  breathe  above  tlio  paUte  aud  throagh  the  noee.  PiMttr 
was  then  applied  to  all  the  retnoinlng  portions  of  the  bncoal 
cavity  nnd  the  external  adjacent  part*,  And  resulted  in  a 
model  ai)  shown  in  I-'ig.  222. 

The  next  operation  for  Ibe  patient's  benefit  wu  ft  me- 
chanical one  of  no  ordinarj-  difliculty.  An  obeeiratica]  of 
Fig.  222,  together  with  a  little  reiledion,  will  show  that  it 
waa  deurable  to  form  a  new  roof  to  the  month,  a  new  jaw  on 
the  right  side,  and  a  new  clieek-bone,  if  poeeible,  to  restore 
contour  to  the  check.  Such  an  apparatus;  must  neceesariljr 
be  bulky  and  more  or  leas  weighty,  and,  worse  than  all,  there 
was  no  solid  ti«sue  for  support.  I  eonoeired  tlie  idea,  Itow- 
ever,  that  if  I  could  bridge  over  the  roof  of  the  mouth  with 
something  that  wonld  abut  firmly  against  and  on  top  of  the 
jaw  on  the  left  side,  and  extend  my  appliance  upward  aad 
outward  into  the  locality  of  the  nilscing  cheek-bone,  the  flap 
which  must  ullimatcly  close  tlie  cheelc  would  come  otttside 
and  undirr  this  artificial  cheek-bone,  and  thus  support  my 
whole  appliance  on  that  side. 

My  linLt  experiment  was  with  vulcanite.  I  made  a  8om»- 
what  artistic  mode),  which  included  a  new  floor  to  the  Oftree, 
a  now  roof  to  the  mouth,  new  jaw,  teeth  in  front  and  on  the 
right  Hide,  and  a  malar  process.  This  model  was  then  da- 
plicated  in  \-ulcanite,  and,  as  the  bulk  was  great,  it  was  made 
a  mere  shell  in  form,  many  parts  being  not  thicker  than  a 
thin  cardboard.  As  it  was  impossible  to  make  a  complete 
shell  of  one  piece  of  vulcanite,  the  upper  part  was  left  open, 
and,  after  the  vnlmnite  was  finished  within  and  withont,  the 
top  was  closed  with  a  piece  of  aluminum  plate  stmok  into 
shape,  accurately  fitted,  and  cemented  into  its  place.    Thi* 
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instrnment  in  a  modified  form  is  eliown  in  Figs.  393  and 
224. 

Tlio  nlumiimni  plate  ifl  represented  in  Tig.  223,  and 
nurlced  E  E.    A  roprcnnto  tbc  portion  litUug  uudvr  tb« 

inner  comer  of  the  eye ;  li,  tlie  malar  propese ;  D  D,  the 
edce  which  laps  on  to  tlie  soft  palato.  The  wciglit  of  Uio 
whole  when  complvto  was  rcry  trifling.  I  have  said  thnt  tlie 
engravin|2;8  ropiwent  thjit  ioKtmnmnt  in  a  moditicd  fonn. 
Tho  modificatioQ  eonsutcd  in  the  reduction  of  the  nialar 

tia.tu. 


prooMt  marked  U,  which  in  the  &nt  iuEtruuiunt  was  much 

IftTgW. 

In  the  preparation  of  thii)  appliance  T  liitd  ctit  aw«y  in  my 
plaster  model  of  the  cavity  a  portion  which  represented  the 
soft  tissue  in  the  malar  locality,  a  part  of  my  plan  being  to 
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make  «i  incision  in  the  natural  soft  tissutis  within  the  oaritj 
for  the  reception  of  my  malar  process,  aiid  thus  lift  llio  tiiwue* 
oat  to  the  desired  contour.     When  my  instniment  was  ivadyH 
for  ftdjubtiiient,  Profeesor  Krackowiwr  made  the  proposed 
iiiciHon  und  the  appliance  w;i8  ititruduued.     The  adaptation^ 
Vfat  uxcfllunt,  aud  the  ninlar  ]iruce««  wiut  fiiltilting  our  uxj 
tations  in  lifting  out  Uie  cheek.     With  u  jiatch  over 
cheek-opening  to  confine  the  sound,  the  patient  iiiiniediatelj 
articulated  distinctly. 

In  a  few  days  1  made  a  careful  oxaniinBtioa  of  the 
And  the  piece  did  notecem  to  be  in  Buclt  aL-eunite  contact' 
witli  tlie  finn  and  healtiiy  jaw  of  the  left  »idc  u  it  had  ap- 
peared to  he  oQ  introduction.  Furtliennore,  I  oboorv'cd  that 
my  artiliciul  iiiuhix  prooeeswas  imntc-diutely  under  tlie  Kor 
shown  hy  the  dotted  tino  in  Fig.  ^^1,  and  also  plainly  aeoa 
in  Fig.  2'2'2.  In  another  few  days  the  discrepancy  of  odapta;^ 
tioQ  liad  in<.-rea»cd,  and  the  tissue  over  the  malar  prooces  vaaH 
becoming  tranoparent.  liVilhin  two  weeks  from  it»  dmp- 
eeated  introduction  (there  being  nearly  three  qnart«n  of  aa 
inch  in  thickneES  of  tisEuu  over  it)  this  malar  prooeas  woa  oo 
tlio  outtiidf  of  the  cheek,  and  everything  healed  utd  as  solid 
as  before.  The  explanation  is,  that  there  was  nothing  but 
cieatneial  tiiKuc  over  it  in  the  start,  whicli  gave  way  as  soon 
ae  tlicre  was  any  pressure  on  it,  and  the  appliance  traveled 
throngli  it  without  hindntnixs  Ncveiihe1c«8,  it  was  not  with- 
out good  reaults.  The  firat  effect  was  to  lift  out  the  eiEtomal 
contonr,  and  new  tisBue  formed  and  filled  up  the  cavity  be- 
hind the  appliance  oe  fast  an  it  moved,  eo  that  in  the  end 
there  was  much  more  fullticiw  than  there  xvaa  before  the  ex- 
periroent  was  made.  The  intitniment  was  llien  modiflod  in 
ihl^  to  meet  the  emergency,  and  worn  to  develop  any  far- 
ther peouliarities. 

After  a  limited  trial  of  wearing  it  with  much  eadsfactioo, 
T  set  about  duplicating  it  in  another  material.  As  the  final 
aorgical  operation  would  close  the  cavity  so  that  the  appU- 
anoe  ooold  not  be  removed,  and  therefore  it  must  remain 
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then  <luriDnr  life,  I  wm  not  willing  to  sohject  th«  patient  to 
the  iintvnuiiitiefi  of  vulcanite,  be&ideB  a  Htllu  prcjudia;  I  liad 
against  it  oD  tliu  score  of  clvanlincfe  and  hunlthfuliicsa.  Free- 
dom from  weight  being  a  great  desideratum.  I  decided  on 
aJiiminutu.  I  i^liull  not  enter  into  a  description  of  the  annoy- 
ing exp<Tiuncw  i»  m;r  effort  to  couqaer  that  material,  and  in 
the  end  it  conf|uered  me.  I  8i>en(  weeks  in  e.'^pcrimonting, 
I  eooght  out  eTerybody  I  knew  who  liad  had  any  vxperienoo 
with  the  liatoful  etnff.  There  was  no  diiiicultT  in  getting 
tfae  MCtiuiis  of  my  eLell  in  exactly  the  form  I  dcetred,  and  id 
joining  tliom  to  tach  other ;  bat  to  Holder  tbcm  and  make  a 
ahell  which  wonid  be  air-tight,  even  Iea^'ing  one  loat  hole  for 
Yeat,  I  fotmd  impoMtible,  and  at  last  I  gave  np  in  despair  and 
abandoned  the  material. 

There  was  bnt  one  rccouree,  and  that  -nas  gold.  I  ueod 
twcnty-ont  gold,  rolled  down  just  nj^  lliin  u  I  could  work 
it,  and  saccceded  in  nuldng  a  beantiful  ehcU  of  rery  little 
weight.  To  thifi  wore  attached  the  few  teeth  that  are  rcpro- 
MDted  in  Fig.  'i-24.  These  were  eufficicnt  for  appearance, 
and  it  was  not  di.-»iTTible  to  provide  Hiiy  for  inii)^1tcaliiig  pnr- 
poaee  on  tlutt  «ide  of  the  month,  oa  maHticating  would  create 
a  motion  which  might  be  prejudicial  to  the  stability  of  the 
appliance.  The  gold  was  Eiibetautially  a  duplictito  of  tho 
firet  apparatna,  as  tihown  in  Fig».  223  aiid  224.  The  projeo- 
tion  marked  C  came  down  to  meet  a  molar  tooth  on  the 
tower  jaw,  and  u-as  made  tubular  and  left  open  while  work- 
ing the  gold.  In  lhi«  way  there  waa  no  diffiL-ulty  in  making 
the  shell  otherwirw  air-tight.'  ITnlesa  there  ie  an  opening  of 
tlus  character,  it  is  ditlicult  to  make  a  perfectly  air-tight  ehell 
by  aoldering.  I  leetwl  the  «hell  by  putting  a  piece  of  rubber 
tubing  on  Uiis  leg,  and  immereing  the  whole  in  water;  blow- 
ing in  the  Bhell  would  reveal  the  elighteet  leakaf^  by  a  litUo 
airJ>iibhle  ou  the  etirfacc.  Ultimately  thiit  butt  opening  was 
doaod  without  heat. 

My  appliiinee  l>eing  perfected  and  introduced,  Profcawr 
Entckowizer  continued  hie  surgical  operations.  Liimcdiatel;^ 
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on  tbe  Introduction  of  tlio  iiL^nunent,  tlie  ProfeMor  pw- 
formed  an  operation  which  shut  it  in  completeljr.  An  hi- 
dsion  waa  made  across  tbe  upper  lip,  parallol  vitli  and  ahont 
half  au  inch  froiti  itn  bonlvr,  and  tliu  whulc  Icogtli  of  tlio 
mouth.  This  Htrip,  which  wiu  free  ut  the  end  on  the  nglit 
side,  wan  stretched,  and  attadied  to  the  cheek  on  the  right, 
tlins  RiakinjT  a  new  oral  ojicning.  At  tlie  eame  time  other 
inoisions  were  made  in  tbe  vicinity  of  tJie  angle  of  tbe  jaw, 
tnd  the  check  worked  up  until  it  wa«  brought  into  ocmtact 
with  tJie  oppoMto  side  of  the  cavity  at  tlie  l>«80  of  tlio  no«o. 
The  cavity  was  then  completely  cloeed.  Mwt  of  tliia  opera^ 
tlon  did  well.  Tbe  lip  and  month  were  a  complete  sdocmb. 
Some  partii  above  gave  way,  requiring  two  or  three  minor 
operatioHH,  which  were  much  delayed  by  the  nufilable  char- 
acter of  tiio  tissue,  resulting  from  so  nuuiy  opemtions.  The 
notched  appearance  in  tlie  lower  lip  n-aa  also  snbjectod  to  an 
operation,  with  much  benefit  to  appearance. 

Immediately  on  bin  recorerj*,  after  the  introduction  of 
the  gold  apparatus,  the  patient  told  me  tliat  he  ma><Licate<] 
and  enjoyed  hi«  food  as  well  as  ho  ever  did,  and  there  was 
oeitaloly  not  a  trace  of  defect  in  bi«  articulate  specdi. 


Sbbtobation  of  Jaw  aftrb  Gmranor  Wocimi — Dr.  J. 
A.  Woodward,  of  Philadelphia,  described  in  "  The  Dental 
Co«moa''  for  December,  1S65,  an  ingcuiona  protbeeis  made 
for  ft  wounded  ooldicr : 

"  The  following  case  was  constructed  for  a  young  gen- 
tleman who  received  a  eevere  gtmsbot  wound  during  una  of 
the  battles  in  Virginia.  Fig.  325  represents  the  condition  of 
the  ujipcr  jaw.  The  alvoular  and  palatine  proceeaea  are  on* 
tirely  removed  on  the  right  side.  The  left  contral,  latend, 
and  cuHpidatUA,  witli  the  process  and  niaxillani'  bono  imm^ 
diutely  beneath,  being  broken  away  froin  the  main  p«rt  of 
tlio  bone,  fell  ini>ide  tlie  lower  toetb  tlirou  oigbths  of  an 
inch,  and  were  allowed  to  become  Gxed  in  that  podtjon. 
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the  mouth  to  the 
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An  npcninp,  A,  extends  from  the  moutU  to  the  nose, 
molars  ouly  rctaiu  the  ori^iti;J  art  L-ulution,  the  bicuspids 
having  hci-n  drawn  by  tlio  ooiitrootioii  uf  tliu  porta  inside  the 
outer  tra»\»  of  the  iiif«rinr  bicuxpids.  The  right  dieek, 
deprived  of  its  support,  falk  in  4:oiisiderably,  and  requires 
some  force  to  press  it  to  its  pro]>or  position.  An  iuipremoQ- 
cup  was  nuidu  tu  suit  the  cose,  with  which  ii  sutBciviilly  iic- 
curate  iiiipre^ioQ  i»  wliit«  wax  woe  obtained,  'i'lic  gold 
plate  was  concinDed  back  to  the  last  molar  and  over  and  in 
front  of  the  rotnaining  three  front  teeth.    On  the  right  side 


it  etMsrooohed  uiioii  tlie  inuttcloit  of  the  check :  cotisoqiicntly 
the  cast  was  bnilt  up  liere,  that  the  edge  might  be  raitied 
and  well  rounded.  As  the  opening  A  U  still  contracting,  the 
phite  was  rtm  across  instead  of  down  into  it.  Around  the 
second  iiiohtr  was  plnced  a  fttout  ehup.  Thie  vrmi  »light]y 
soldered  to  the  plate,  and  the  whole  tlien  thoroughly  fitted 
to  the  mouth.  The  articnlation  was  next  taken  in  the  nsuul 
manner.  The  tueth  wore  set  as  shown  in  Fig.  ^6,  being  at- 
tached by  vulcanite.  To  have  depcndi-d  entirely  upon  cla^ 
to  support  the  rstse  would  have  brought  ton  great  pressure  on 
the  teeth  clasped,  as  the  clieok  is  eontiiiually  pushing  the  set 
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downvrard,  especially  when  the  motitli  ui  open.  A  ^uml 
Bpriiig  vros  thvrcforu  used  on  tli«  right  eide.  This  was  fait- 
cnod  below  to  «  small  plat«,  D,  fjltiiig  botwoen  the  seconil 
molar  and  sectffid  bicDspid.  Above,  tli«  attacliiiicnt  was  not 
80  readily  Bccomplished.  The  gams  of  the  artifidal  moUn 
were  ground  off  nearly  to  the  teeth,  and  tlie  f  uIcAiiitv  over 
tihera  well  cut  nwuy  m  k-t  the  spring  mit  in.  Over  this  ww 
stamped  a  piece  of  gold  plato,  the  antorior  and  euperior 
edges  of  which  were  nicely  adjneited  so  as  to  present  a  smooth 


riB.  tu. 


Rirfn^'c  with  lite  vulcanite  and  the  pUte  B.  This  soil  of 
riiield  wna  oxtonded  hack  to  lift  the  check  free  of  the  aprit^ 
the  posterior  margin  being  nmootli  and  round.  Behind  it 
the  food  would  nec«««arily  aocamnlate  and  be  difficntt  of 
removal ;  therefore  it  was  conlrivod  to  be  taken  off  and 
replaced  at  tlie  pleasure  of  the  wearer.  Kig.  227  shown  the 
eliiold  with  Epring  and  pUte  for  lower  jaw.  If  is  a  heavy 
wire  bent  nt  u  rif;ht  nitclp  to  hold  tlie  front  end  seenrcly  in 
it*  piace;  U  i«  a  «nall  pin  to  give  additional  firmnees  when 
the  plate  is  in  its  position ;  F  is  a  hasp  which  p«aees  votind 
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die  posterior  pnrt  of  tlie  vnlr^nite  and  over  a  catdi  on  the 
liiigiiiil  surface  of  the  set.  This  catch  was  driven  in  the  vul- 
canite well  up  to  the  pUu>.  out  of  the  way  of  the  tongue. 


rn.  1ST. 


The  »ct  h&a  been  in  use  for  nearly  five  montlis,  and  eeems  to 
fully  meet  all  requirements." 


ARTrFiciAL  Nose. — In  July,  1869,  a  pentlcm»n  from  a 
distant  city,  a  lan-yer  by  profession,  applied  to  ma  for  advivc. 
HU  face  preiwnted  the  appearance  indicated  in  F'ig,  328.  An 
examination  showed  the  loss  by  disease  of  the  soft  palate,  a 
portion  of  the  liard  palate,  the  vomer  and  turbinated  bones, 
the  nafitl  walls  of  the  antra,  portions  of  the  uaK4kl  and  maxil- 
lary bo»c«,  ajid  tlie  cartilage  of  tlic  uosc 

A  rhinoplaatic  operation  wonld  not  be  submitted  to,  for 
variooa  reasons — among  which  were,  the  anffering  and  incon- 
venience attending  it,  the  disfigurement  caused  by  it,  the 
uncertainty  of  tlie  rcBuIt,  and  the  doubt  of  making  by  such 
proeCM  a  owe  which  should  rc«cntble  to  any  extent  th^  ongi- 
nal  appendage.  An  artificial  noiic  bein|T  the  only  alternative, 
a  cast  of  the  face  and  nasal  cavity  was  taken  in  the  following 
mooDcr :  The  na«al  cavity  was  filled  to  the  orifice  with  plas- 
ter— not  Id  one  tnaM,  but  in  sections,  to  facilitate  its  remoral. 
Before  removal,  however,  the  ciutt  of  tlie  face  w«s  taken,  the 
plaster  coming  in  contact  with  that  already  in  tlie  nasal  car> 
S3 
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Itf  at  the  orifice,  tlie  precktidon  having  bci-n  takon  to  enap 
the  snrfaoe  to  prevunt  the  two  iiiii«hm  frum  mlhcring.  After 
the  romova)  of  tlio  external  DUrsk,  tlie  ecctions  in  tlie  taaai 
cflvitj*  n-cre  pitsihcd  backward,  and  brought  out  through  the 
opening  caused  by  the  loss  of  the  soft  paLalo. 

The  sections  being  all  brought  U>gether,  a  cast  was  ttudo 
which  allowed  the  surface  uf  all  the  parts  adjacent  to  thei 

rn.tti. 


nasal  orifice,  both  internal  and  external.  Upon  tliia  platter' 
cast  there  was  modeled  a  form  of  the  new  noee  in  wax,  made 
to  reecmlilc  the  color  of  the  flesh,  this  wax  model  being  tried 
on  the  linng  face  from  time  to  time  for  criticism.  The  ob- 
ject of  ORing  fle«h-co1ored  wax  for  tliis  model  is,  that  the 
operator  is  enabled  to  judge  better  of  the  effect  of  his  art 
than  he  could  wore  the  material  in  eontiaet  with  tho  sor- 
roundiog  parte.    It  ia  hervui  tliat  art  and  moobanism  triumph 
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over  Burgcrj — it  bt-iug  i;ritlun  the  power  of  the  ardfit  by  euch 
meana  to  restore  thU  f«aturu  so  that,  in  its  iu(li%4dual  diarac- 
ter,  it  eball  be  in  perfect  harmony  with  the  ntirounding  fea- 
Vam,  which  it  is  not  possible  to  accomplish  by  snr^ry.  1'fae 
exln  Urge  nutse  which  must  ho  cut  from  the  forehead  in  * 
rfainoplafitic  operation,  to  prorido  for  ehrinkn^,  rvnderB  it 
difficult  to  preserve  the  physiognomical  reUtioiw  of  the  note 
with  the  face. 

The  model  in  wax  having  been  dctermtacd  upon  as  de- 
Bcribed,  a  duplicate  luii^t  be  made  of  euch  material  as  ehall 
oloeely  resemble  the  fleah  and  prove  durable.  Of  all  suh- 
stsncM  heretofore  employed  for  this  purpose,  I  know  of  none 


mm 
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which  are  durable  that  are  not  decidedly  objectionable  in 
appeannoe.  All  opaque  eubetances,  no  nutter  bow  beauti- 
fully ibey  may  be  painted  in  imitation,  do  not  look  like  &vth. 
Porcelain  or  enamel  baa  an  lulvautage  in  its  tmn»parency, 
but  it  reflects  the  light,  and  lookst  like  a  piece  of  crockery. 
For  these  reasons  collodion  wan  used  in  this  CB£e  with  re- 
markable encoess — the  preparation  being  that  known  to  den- 
tists ooder  the  name  of  "  rose  pearl,"  with  some  modilicationa 
in  color  to  suit  the  case.  With  tlii*  mibstance  a  nose  w»8 
made,  which  had  the  color,  tone,  and  translucency  of  flesh, 
giring  alflo  the  delicate  little  tracery  of  veins  which  arc  bo 
«ft«Q  obecrvable  in  the  nose  toward  the  tip.  Thin  substance 
poeMseefl  also  the  qualitiea  of  oUeticily,  strength,  and  dnra- 
1)flity  i  it  is  not  ouaily  broken,  cor  affected  by  expoeuro  to  the 
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elementi  or  thonnal  ctuutgoA.  Tho  wax  model,  after  being 
completed  externally,  wu  tcoopod  out  inside,  »o  u  to  Imve  a 
mere  xhell  of  not  more  thaii  a  line  in  thtckneM.  The  collo- 
dion duplicate  was  produced  by  maluDg  a  die  of  fosible 
metal,  preBsing  the  mass  into  abape,  and  curing  it  iu  mbitan* 
tially  Uio  e&am  imiiiner  in  wliich  "  roae  pearl "  base  18  worked. 
Fig,  229  gives  a  view  of  the  nose  complete,  with  the  at- 

rra.»0, 


tkcliments  for  eccuring  it  in  place.  A  A  are  pads  made  of 
TtUcftQite,  adapted  to  depressions  in  the  nasal  cavity  and  ood- 
nected  with  the  nose  by  flat  gold  ipringe.  The  gcutlu  pre»- 
Bure  of  tlieae  epringn  bi  sufficient  to  keep  the  na«e  tinn  in  ita 
place;  at  the  same  time  theirelasticity  will  permit  ita  removal 
at  pleasure.  The  border  of  the  noee  is  brought  to  a  thin, 
beveled  edge>  vhcrovcr  it  corner  in  contact  xviih  the  chedc, 
and  the  adaptation  ia  »o  accuimte  that  iit  a  sliort  diatanoe  no 
mark  of  ecparatioo  ia  visible.    In  many  cases  of  the  applioa- 
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tion  of  an  ortiflcial  noM,  tlio  attackiiKnt  La£  been  so  insucnro 
18  to  require  Uiu  patient  to  woar  a  pair  of  ei>uctftvli>8  to  kM-p 
it  from  moving.  Some  iirti&cial  teeth  and  a  palate,  wlucfi 
were  also  required  in  this  case,  were  made  independent  of 
the  nose,  and  it  is  idH*a\-8  di'sirablu  tliat  tlit-y  lie  disconnected. 
TIm  movcmoQt  of  tlio  muscled  of  the  faec  is  eucb  tliut  tlie 
DOM  ahoald  be  permitted  to  jield  witb  them.  Be«ide«,  a 
nose  secured  hy  an  unj-ielding  connection  to  a  plate  of  teeth 
throogb  an  opening  in  the  roof  of  the  mouth  must  necessa- 
rily ahow  all  the  movcniont«  of  mastication. 

Fig.  230  represents  the  patient  with  tbc  nose  attached. 
The  Hocccefl  in  this  case  maj  be  inferred  from  tlic  follov- 
in;r  extract  from  a  letter  received  from  the  patient  soon  after 
his  return  home; 

** Every  one  hero  ia delighted  with  my  improvement;  it 
give«  me,  I  ttm  glad  to  say,  no  diHConifort,  and  I  feel  no 
weight.  Many  of  my  most  intimate  friendii,  after  being  in 
eompoDj  with  me  several  hours,  both  indoora  and  in  full 
light  of  the  sun,  believed  it  genuine  flesh,  eo  deceptive  is  it 
Several  medical  gentlemen  who  have  seen  me  have  said  that, 
is  all  aimibkr  cases  to  mine,  they  shonld  nc^-e^  again  advise 
an  opomtiOD  wh«n  so  neat  a  thing  can  be  made." 


AinwiCTAi.  Nose,  Lir,  \sn  Odttrator. — The  following 
is  from  a  report  in  "  The  Dental  Times  "  of  a  meeting  of  the 
Pennaytvania  Association  of  Dental  Surgeons  in  1864: 

"  The  case  referred  to  by  Dr.  Iloopes  was  one  treated  by 
Mm  in  the  ):^60.  and  published  at  that  time  in  the  '  Ameri- 
can Journal  of  Dental  Sraenoe,*  an  abstract  of  which  is  here 
appended.  IT.  "R,,  aged  forty  years,  had  enjoyed  good  health 
until  about  fifteen  years  ago,  when  ho  contracted  primary 
■yj^ulis.  Four  years  sabseqiiently  the  ditteaae,  in  a  tertiary 
form,  attacked  the  internal  surface  of  the  nasal  bone,  and 
continned  to  spread  for  some  five  years,  when  fortunately 
its  prognsB  was  arrested,  though  not  until  it  bad  committed 
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the  moet  Urriblo  destruction  of  tlic  bones  und  soft  puu  ' 
the  i»oo.  Fig.  £31  ioadeqaately  prettente  the  sppeanart 
the  face.    It  may  be  better  understood  hy  a  description. 

"The  lower  margins  of  the  naea]  bunue  uro  d«6trOT(^ 
with  the  vntiro  voincr,  the  nanl  cartllago,  and  a  portion  M 
the  eqituin.  The  left  inferior  turbinated  bone  i«  gono,  imI 
■  poitioii  of  that  of  the  right  side.    Tlie  aaterior  porthiiid 


the  nular  bone  in  deetro,rcd  on  the  loft  eide,  nearly  reaehing 
the  antnim ;  aUo  tlic  superior  alveolar  procen,  Icaring  a 
mere  rim,  with  three  molar  teeth  on  one  Bide  and  two  ob 
the  other.  The  oentral  portion  of  the  palatine  bonci  »  alio 
gone,  lca\-iii^  an  open  spaco  abotit  the  size  of  a  half-dollar 
piece.  Of  llio  Boft  piirta  the  dcetmction  has  not  been  lees 
exteneire.  The  npper  lip  is  destroyed,  except  at  the  angle* 
of  the  mouth ;  and  ulceration  had  taken  away  much  of  the 
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soft  tieflues  of  tlio  poetcrior  uaros.  TIi«  musclos  of  Uio  upper 
lip  aiiil  fiK'u  llmt  arc  partially  destroyed  are  Uio  orhtouUtris 
KffPt*  UvatOTj  tabii  tuperioru  alagve  nasi,  and  on  the  left  side 
Wm  part  of  the  syijomcUic  and  Uvator  an^tiU  orU.  It  should 
'  be  ronunubcred  tliat  tliu  skvtcti  given  niwnMW  the  side  of 

'  Od  lookuig  inward  and  dovnward,  th«  parta  preseoted 


Fie.  tn. 


I 


deep,  large  cavity ;  tlio  motions  of  the  nrula  could  be  econ 
by  looking  into  the  no»e,  and  the  tongue  clofied  the  opening 
through  the  palatine  bones.  Of  course,  Bpeocli  and  deghita- 
tion  would  have  been  impoanblo,  had  not  the  patient  con- 
tinnally  kept  a  large  piece  of  raw  cotton  in  thiii  opening. 
The  lower  Up  had  also  begun  to  suffer  the  ravages  of  the 
fearful  diaeaM,  but  it  was  arrested  at  this  period,  and  this  lip 
pteunted  an  cnlnrged  appcanmctt,  itom  tlie  healing  of  a 
^u^  granulated  aurfaoe. 


S48 
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"The  fiat  ttepm  Oe  pmeai  of  a^ang  i 
eontzTnnee  to  bitiB  this  hideoos  defomiitj  wm,  to  make  ■ 
otfrnpfaMerof  tbe  ■aMrior  portioa  ol  the  bee,  snd  aoatb> 
tr  of  ^  aooA.  A  gold  phte  «m  thai  nude,  fitttog  tlw 
roof  of  tlte  montfa ;  ftnd  opoo  tliis  were  inserted  all  the  teMfa 
Ums  vcn  deddm,  aad  ^i»  plate  WM  daepcd  to  the  muin- 
tDg  mofar  teach.  AtMdd  of  ui  utifickl  MMoaad  upper 
Bp  WM  then  made,  m  near  the  tutonl  form  m  poaiible.  A 
cait  of  tUi  tDodel  wh  filled  with  hard  mbber,  which  wb 
then  nkaatBed.  A  gold  bar  wm  attaebed  (o  the  utGide  of 
the  arttfienl  noae,  whkh  wm  made  mora  firm  b;  a  croM^iar. 
TbeopeitiBg  throo^thepalacioebooeagareaa  (^ipoctiuu^ 
to  Mcore  tbe  noae  to  tbe  plate ;  this  wm  done  by  attaching 
a  ibort  tabe  to  the  pUte  and  pcuein^  the  bar  throogh  it. 
The  ptate  was  iLeD  placed  in  tiiv  muntfa,  the  ooee  was  at- 
tached to  the  face,  and  the  bar  wwt  pcuecd  through  the  tabe, 
which  held  it  firm];  in  poatioo.  The  stiff,  unnatoral  appear, 
anoe  of  the  npper  Up  wm  bidden  bj  a  ticavr  artificial  nma- 
tache.  Tlie  connection  between  the  artificial  and  itatitnl 
nose  was  concealed  by  the  bow  of  a  pair  of  Bpoetadot.  The 
artificial  nose  wM  thai  gives  a  lifelike  color,  and  the  illoakii 
WM  complete. 

"  Tht#  appliance  so  fallT  answered  lite  purpoee  that  the 
wearer  bad,  at  snbiiequcnt  times  since  its  iotrodnction,  as- 
sured hiai  that  it  was  perfectly  priceless,  and  tliat  be  felt,  if 
ponible,  like  a  new  man." 

AnriFiaAL  Noak,  I-ip,  axd  Dkhtcbe. — Dr.  "William  M. 
Ilerriutt  nude  aii  appliance  for  a  voonded  enldiur,  which  he 
d«i»cribc«  in  "The  Dental  Cosmos"  as  follows: 

"Corporal  Andres  Ouillc,  Company  K,  fiith  Hepiment 
Oliio  Volnnteer  Infantry,  aged  thirty-two  years,  was  wounded 
Kovcnibcr  25,  1S63,  st  the  battle  of  Mission  Ridgo,  by  a 
fragment  of  fhell,  which  carried  away  titc  entire  noeo  to  the 
turbinated  bonea,  and  tlie  npper  Up,  with  anterior  portion  of 
the  alveolar  process  of  tlie  saperior  maxilla,  from  tbo  right 
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to  tli«  last  two  molar  teeth  on  left.    Uo  received  also  other 
injni^ut  tlic  caitiu  time. 

"  On  or  about  the  following  dntcii,  February  1  Uh,  Febni- 
anr  9ith,  and  April  1st,  alt  in  1S4U,  three  surgical  operations 
Wore  performed  by  or  nmler  the  direction  of  William  Ottti^ 
wm.  M.  D.,  then  a  brigude  Eurgvon  having  in  chnrge  tlie  hos- 
pitals at  Nashville,  the  object  being  to  restore  the  parts  lost ; 

Fm-IB. 


bat  the  first  was  A  faiUire  becanse  erysipohi*  »et  in,  the  othcre 
on  leoonDt  of  sloughinf^  and  mnKrnlnr  tension.  It  wm  tlien 
admowledjced  tl»at  anrgerv  could  not  be  used  to  better  the 
Ooodition  of  the  patient,  and  ho  wm  left  aa  seen  in  Fig.  M8. 
"  In  Sept«mbi;r.  IfttH.  I  oonatnictod  the  artificial  appli- 
anec  which  Is  shown  in  Fig.  334,  in  the  following  manner: 
I  first  took  an  irapri'wion  of  the  uppt-r  part  of  the  mouth, 
ntcDding  it  up  08  far  aa  possible  in  front,  and  from  thi«  I 
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•ocured  «  niodc-1  apoii  vliicli  I  formed  a  Ettrncture  to  Ukatlie 
ptukce  of  the  deiiCroyed  hard  parU  and  to  act  as  a  b«Be  for  tha 
teetb.  TiUs  accomplished,  I  laid  the  patient  on  lii«  buk, 
and,  having  closed  tlio  uueal  oritlnw  witli  eocton,  I  took — 
tuing  very  «oft  piaster — titi  nocunktc  Jinpresnon  of  all  the 
paria  ivhicli  the  uosc  oiid  lip  were  to  rest  upon  ;  and,  prDCD^ 
iug  a  model  from  tliifi,  I  built  upon  it  piaster,  from  which  Ij 


riu.iM. 


MTTod  the  font!  of  a  noM  and  lip.    This  I  vied  to  mlcanize 
a  notte  and  lip  upon,  which  arc  in  one  piece,  covering  the  li 
with  an  artificial  mustache,  which  extends  ho  as  to  hide  tbi 
joint  of  the  artificial  lip  with  the  adjacent  parta,  and  eeooT- 
iiig  the  piece  up  and  back  at  the  top  with  a  pair  of  spectft- 
oles,  and  baok  at  tlie  Inwcr  part  of  the  nose  to  the  aitiflaal 
dcntaro,  with  a  gum  ligature.     The  appliance  wu  oomj 
and  haa  been  worn  oontinnally  sinco." 


4 
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Artificial  Nime  asd  Obttrator, — The  following  do- 
Kriptiou  of  an  appliance  made  by  Profi*«or  Wildman  is 
taken  from  OureUon'it  "  Trratiso  oil  OriU  Surgery  " : 

Fi^.  335  will  oon%'ey  an  idea  of  the  external  appearance 

of  the  patient,  lint  not  fally,  ns  the  whole  upper  lip  was 

eicatnzud,  and  Uio  loft  clicvk  deprtj^sed  near  tbo  border  of 

Uio  aivity. 

Pn.  MS. 


"In  May.  1firt3, a  young  inan,"«iyftT)r. "Wildmanj^aged 
twenty-Aix  yean),  presented  himself  for  tlie  pnrpoee  of  hav- 
ing  an  appUance  tnade  to  repair  a  lo«;e  suetaiued  by  ditemo. 
Upon  removing  the  blu«k  patoli  which  ho  wore  npon  his 
&ce,  and  the  cotton  with  which  the  cavity  was  flllcd  (with- 
OQt  tbo  latter  ho  could  not  articulate  a  word),  I  fonnd  that 
di«  enttro  external  no«o  vn»  gone ;  thnt  the  nasal  bonee,  tlio 
basal  procesMw  of  tbo  nuperior  niaxttlary,  also  a  large  por- 
tion o£  their  palatine  processes,  the  approximul  parts  of  the 
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paktine  processee  of  tho  palatine,  and  the  turbinated  boa«i 
had  been  destroyed.  I'bu  t»oft  palate,  tho  uvula,  and  the 
lonsila  were  uninjured.  In  looking  into  the  oaial  oavitr, 
the  walls  of  the  aiiinim  on  the  left  side  were  fonnd  deli- 
cieut,  and  ends  of  the  root«  of  tlie  incisora  exposed  and  de> 
caycd.  T)ic  tonguo  was  viKiblo  tlirough  tho  opening  in  ibft 
palatine  arcli. 

"Althongb  desirable,  it  was  deemed  anufo  to  rctnore 
the  diacawtl  r«ols,  owing  to  tho  yielding  nature  of  the  snpe- 
rior  maxillary  l>one«.  Thu  ditK.-AKO  appeared  to  be  arretted,  ^ 
and  tho  iiarl»  in  a  BufHcicntly  boaltliy  condition  to  watrantfl 
tJie  application  of  tlie  subfiiitnte ;  and  titnc  has  rerified  tltu, 
as,  with  the  exception  of  the  exfoliation  of  a  stoall  acalo 
from  one  of  tho  Biipcrior  maxillary  tionee.  about  nine  montlu 
Bince,  no  ctiange  Itas  taken  ))Iace  up  to  this  date.  ^ 

"The  firat  step  in  the  operation  was  to  iirocnro  an  un-^ 
preseioQ  tliat  would  enable  nie  to  make  a  perfect  modcj  ol 
all  tlio  parts  involved,  and  their  surroandiiigs,  in  their  rela- 
tivo  positioufi.     For  this  ]nir{>o»«  pla«tor  wa«  beet  adapted,  ^ 
but  its  DM  wax  precluded  by  tlie  acrid  Becrotions  in  tha^ 
nasal  cavity ;  wax  and  pariiffinc  was  considered  the  best  iiul>- 
etituto,  and  used.    Owing  to  tho  rigidity  of  llie  upper  lip, 
I  was  unable  to  use  the  ordinal^  impreesion-cup  wilb  snc- 
ceM,  and  waH  obliged  to  take  a  rough  iiupresaum  of  the 
palatine  arch,  from  which  a  model  was  made,  and  a  nietallio 
impn!(cion-c«p  iwaged. 

'*  A  tkufflciont  quantity  of  paraffine  and  wax  waa  placed  in 
warm  water,  and,  with  an  assistant  to  keep  it  at  the  proper 
temperature,  the  mode  of  procedure  was  as  follows :  a  proper 
quantity  of  the  compound  wiu*  placed  in  llic  cup,  introdnced 
into  the  mouth,  and  pret^Aed  up  fimdy  againat  the  ardi ;  tlw 
part  forced  into  the  palatine  fisenre  was  at  the  aaine  time 
pressed  with  tho  finger,  introduced  through  tho  nasa]  cavi 
ao  that  it  sliould  give  an  accurate  impression  of  its 
borden*.    A  groove  was  then  cut  in  this  to  nerve  aa 
and,  after  oiling  it,  a  piece  of  the  compound  was  introdaced 


1 
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throDgh  the  orifico  of  the  nonl  cavity,  nnd  passed  down  to 
luBkfi  lli«  impriMUon  of  iLc  floor  of  the  iiu«iil  <.-avitj,  Wheu 
eofficieot]/  band  it  woa  carefully  removed,  tlio  U])i>er  Bnrfiu;o 
trimmed,  placed  in  cold  water  to  f^ve  it  itii  greatest  flnnnvs^, 
then  introdnced  into  the  cavity,  aiid  prei«ed  into  its  projier 
poeition.  Ttio  mi-tallic  cup  coiitainiug  the  iinpreesioQ  of  the 
palatine  arch  wiih  then  removed.  The  ue.tt  »tup  was  to  take 
in  impreaaion  of  the  sides  of  the  cavity,  then  tlic  top,  using 
a  cor^'ed  wooden  epatata  to  press  the  compountl  in  projwr 
poeitioa,  being  careful  tu  mark  or  key  the  parts  that  came  in 
contact,  Bud  have  their  eurfaci.'A  oiled,  to  prevent  adhesion  ; 
and  alao  tltnt  the  pieces  slioald  be  thinner  in  front  than  in 
tlieir  poftterior  parts,  so  that,  when  the  four  pieces  fonning 
the  ioipreodion  of  the  boee,  udes,  and  top  were  in  their 
proper  position,  ihcy  would  leave  u  tapering  cavity,  with  its 
bfgv«t  diameter  at  t)>e  front  oriticc.  Into  thi«  orifico  was 
forced  a  ping  or  cone  of  the  compound,  tilling  it  completely ; 
in  the  front  of  this  piece  were  inserted  pieces  of  match- 
etickfl,  to  cauM  it  to  adhere  to  the  next  piece  or  mask.  The 
bead  waa  now  thrown  hnck  to  nearly  an  horizontal  poiiition, 
wet  tiasue-paper  waa  placed  over  the  eyebrows  and  hi^hee, 
tlie  f.ice  oiled,  and  planter  mixed  thick  was  batted  on  with  a 
braah.  ^Vhen  set,  this  was  removed,  drawing  with  it  the 
central  ping  or  cone  ;  the  different  part*  wore  then  carefully 
romored,  and  thrown  into  cold  water  to  give  them  a  con- 
dttency  to  bear  handling  without  danger  of  injury.  On 
titis  oentnU  oono  all  the  parts  were  phiccd  in  their  proper 
position,  atid  the  iniprei»ion  of  the  palatine  arch  w:l?i  u<ljusted 
in  il(«  proper  place.  From  this  a  plaster  model  was  made, 
giving  the  upper  part  of  the  face,  caviUos,  palatine  arch,  all 
correctly  in  their  relative  positiona. 

"  Of  the  different  substance* — leatlier,  wood,  wax,  niotal 
eoAtseted,  and  porcelain — uaed  for  making  artificial  noses,  I 
gare  the  preference  to  Iianl  rubber  in  this  case,  on  account 
of  its  rigi'lity,  etrengtb,  lighlui^  and  lees  liability  to  injury 
by  accident 


gM     UAKN'SR  or  UAKIXO  TDK  KOSE  AND  ATTACmiESm 


*'  To  prevent  derangement,  it  wna  nt'cossary  to  nuilce  tbe 
applisnco  tts  simple  an  poMiblc ;  it  conxUtvd  of  two  piecw: 
the  cxtcrrud  nose,  HCptuin,  and  floor  of  tlie  nasal  cavttv  eon- 
sticutvd  one,  having  a  projection  pa^ng  downward  into  tbe 
palatine  fisenre,  as  repreeented  in  Fig.  236,  A ;  aiid  tlio  ob- 
turator B,  witli  a  pruj<>(.-tion  riuug  upward  into  tlw  pdatioa 
fissure.  TltcMt  pn^ijbctions  were  tnade  hollow,  bo  that  wben 
tlie  two  parts  were  placed  together,  os  in  Fig.  236,  tban 
vonld  bo  a  cavity  or  box  wherein  the  attachmenu  eoold 
be  placed. 

"  Models  were  made  of  the  compound  of  paraffine  and 
wax,  whicli  were  etrengtbened  in  the  weaker  parts  bj  im- 


bedding  email  stripe  of  metal  in  their  eubetance  to  giv«  sof- 
fic)«ut  firinnose  to  admit  of  the  nocMsaiy  handling  without 
injury.  Tlie  model  wa«  applied  to  tlio  p»tient,  and  the  noae 
trimmed  bo  na  to  harmonize  with  hia  features.  They  wen 
then  imbedded  in  planter  in  the  nraal  manner  for  vnloaa- 
ite  work,  with  the  exception  tliiit  a  etout  cnrved  win)  pusad 
through  thu  artificial  noMl  cavitic*,  eztonding  beyond  tbdr 
borders,  to  give  itlrcngth  to  the  rods  of  phuter  forming 
these  cavities  in  the  matrix,  and  thiia  to  prevent  their  fnwy 
ture  in  packing. 

"The  two  pieces  were  retained  in  position  by  a  staplo 
and  slide-bolt.  In  tlie  recete  of  the  part  of  the  floor  of  iha 
nasal  cavity  projecting  into  the  pshitine  fissure  (A,  Fig.  936) 
wu  inserted  a  gold  staple.    In  the  recces  of  thu  projeetiaii 
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tlie  obtniator  passing  into  tlie  palatine  fissnre  B  were 

gold  atdi  uid  BliiuM  of  tlio  HUtlc-boIt.    The  object  of 

sbfcld  WM  to  prevent  an/  fon.-ign  itubetaiioe  entering 

slot  and  obwtrqptinfj  tbe  movements  of  the  bull,  also  to 

{to  a  Ijiaso  of  support  lo  the  catch.     The  ruotaiiguhir  up- 

iglit  of  the  catch  was  soldered  to  the  shield,  paeaed  through 

It  and  ft  longitudinal  t-lot  in  B,  and  tHicurely  fsstcned  to  a 

niblxT  elide  inlaid  longitudinally',  and  moving  frvuly  in  the 

lin^ial  enrface  of  tlie  obturator.    On  the  anterior  end  of 

this  slide  was  a  small  rounded  projection,  which  enabled  the 

patient,  when  the  two  partit  of  the  applj&nce  were  placed 

their  proper  position,  with  the  {wint  of  a  finger  intro- 

Idnocd  into  tJie  month,  to  force  tlie  slide  luickward,  thereby 

[to  pass  the  catch  into  tlie  staple  and  firmly  secure  the  ap- 

[paratDB,  or,  by  dran-ing  the  slide  forward,  detach  the  parts 

[vlicn  dcuiruble  to  remove  them. 

"  The  external  noec  wa»  pitinted  with  oil-color,  to  give 
[it  as  nearly  a  fleeh-tint  as  possible,  although  this  is  not  at* 
[.tainable  upon  an  opaque  ground.  Flesh  being  translucent, 
Lft  tnte  imitation  can  only  bo  mode  upon  a  translucent 
[gronnd. 

"  Tlie  apparatn?  was  introduced  on  .Tnne  30, 18fl8,  giving 
to  the  patient  great  eattsfaction  and  comfort.  Ilis  appeal^- 
ance  was  mnch  improved,  ae  may  be  judged  by  comparing 
Figs.  235  and  i&7,  which  were  engraved  from  i>lii>logtnph8. 
Uu  broathea  freely  through  the  noRe,  and  speaks  witli  ea»e; 
the  only  imperfection  in  his  speech  is  a  nasal  twang,  and 
this  is  lewi  now  tlian  when  the  instrument  was  tinst  applied. 
The  obtnrator  at  firet  extended  too  far  bauk,  and  canted 
■ome  irritation  of  the  velum  ;  tliie  defect  was  readily  reme- 
died. 

*'  The  operation  proved  entirely  satisfactor}',  with  two 
exceptions :  fiint,  tlie  color  of  the  nose  was  not  &k  natunU  as 
desirable,  for  the  reason  already  stated  ;  Sucond,  in  doglo- 
tltioa  and  spocdi,  when  the  tongue  prce«ed  forcibly  against 
the  posterior  jjart  of  the  obturator,  an  unpleasant  vibratoij 
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morcment  of  the  apex  of  the  now  wag  notioeable.  This 
could  have  been  remedied  hy  an  elafltio  attachment  coDp- 
Ung  the  two  part«  of  the  apparatus,  hnt  this  mode  ma  ob- 
jectionable hy  rwuMJu  of  ita  proJuciiig  comlaiit  pnasure  upon 
the  (IcIii'Ate  parts,  and  tliereby  endangering  absorption,  A 
eafcr  plan  was  adopted  hy  inoerting  a  small  Htoel  pin  tn  tli« 
Doae  aa  near  as  possible  to  iu  apex,  to  which  was  attached 

na.MT. 


the  bridge  of  a  pair  of  Hpoctacle-fntmee,  these  I>eing  letaioed 
in  position  by  an  clastic  cord  attached  to  the  bows  and  pMi- 
ing  arannd  the  head.  This  arraiigi^mcnt  answered  the  double 
pnrposa  of  connteracting  the  vibratory  movement,  and  the 
bridge  of  the  framea  concealing  the  upper  part  of  the  joint 
when  the  nose  came  in  contact  with  the  face,  which  wa« 
most  conspicuous.  Tlila  apparatua  is  worn  with  ease  ud 
comfort  bv  the  patient." 
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AwnnciAL  Palatb  ako  Obtcbatok.— In  18S6  there 
cune  to  tn«  a  laclj-  about  tvrentj-five  years  of  n^o,  with  cua- 
genital  fissure  of  the  palate,  wliich  had  been  operaterl  upon 
about  ten  jeon  before  by  Dr.  Iluliben,  of  "Wheeling,  Vir- 
glnis.  The  flSBore  of  Uio  veluia  wbh  coiuplicati;d  nith  au 
extensiro  «cparntJon  of  tlto  niaxilhu,  fuUowiiig  tho  line  of 

r»j, »». 


the  intennaxilUry  enturc  on  tlie  ri;2:Iit  ^idc,  dividin;;  the 
alreolar  arch  and  nUo  tho  lip.  Tiie  lip  had  been  operated 
on  in  early  life.  At  sixteen  yeara  of  age  staphyloraphy  wm 
porformed  ntoet  sncoeesfidly.  The  soft  palato  wbd  imitcd  its 
entire  lenf^h,  including  the  uvula. 

Fig.  23S  is  copied  from  a  plaster  cast  taken  at  the  time 
the  came  into  my  banda.  In  it  are  ehon-n  tho  fiE«uro  of  the 
bard  noUto  and  divuuon  of  the  alvuoUr  border,  together 
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with  the  uiiitvd  vvliim  ;  crcu  the  marks  of  tbe  ButnrM  are 
distjnotlf  visible  in  the  catit. 

For  the  ten  yean  succeeding  the  eurpcul  operntion  iLo 
patient  hnd  woni  an  obturator  which  cloetd  the  remaining 
openiiLg.  It  voi  ekillfulljr  udjuHtvd,  and  gave  her  all  the 
benefit  tliat  it  was  ]K«eible  to  obtain  from  an  obturator 
•louo.  But  wit}i  ten  yeara  of  application  and  an  intcUigvoce 
equal  to  thv  uiidvrtakiug,  eb«  wu«  unable  to  articulate  with 
any  uioro  diHtinctness  tlkaa  before  the  oiieration.  The  father 
aaid,  "  If  anything,  she  does  not  speak  M  well."  There  wiu 
very  Uttlu  mobility  to  the  palate,  and.  from  tlie  cIoe««t  cal- 
culation,  tliere  vria  u  epaco  of  half  no  inch  in  breadth  behind 
the  velum,  even  when  the  phaiyn^>al  wall  was  conlmclvd 

rn>.n>. 


toward  it.    Throngli  this  epaco  tlicrc  wn«  a  coiintant  iwape ' 
of  tbe  voice.     Xoarly  all  the  vowels  were  lUuuUixcd  ;  tj,  k,<lj 
By  aitd  M  ehe  could  not  make,  owing  to  hucIi  eecajie. 

Tliere  waa  apparently  Imt  one  solntion  to  the  problem,^ 
which  was  to  make  an  arlifiviul  extension  of  tlie  palate  to 
enable  it  to  meet  the  pharii-ngeal  wall,  and  time  <rut  off  ut 
timce  the  commnnication  with  the  nafial  cavity.  The  appli- 
ance consi«ted  of  an  obturator  not  very  unlike  the  funner 
one,  filling  the  anterior  gap,  and  carrying  with  it  Bome  arti- 
fi<^ial  teeth  to  fiipply  the  loie  of  eonie  natarol  oaoe ;  and 
attached  to  iU  poi>tenor  extremity  an  extenalon  of  daitk 
rubber,  following  down  the  eupcrior  nirfaoe  of  the  palato  to 
its  poatcrior  border  and  beyond  to  meet  the  plunyngeal 
valL 
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This  aj>paratut  i*  tbova  in  Fi^.  S39.  and  in  Fig.  340  it 

'  is  also  teen  in  »iiu.    A  allows  the  obturator,  B  the  eUstio 

extension,  and  C  die  apron  or  palate,  occapj-ing  tlie  space 

I  in  the  pharynx.    The  same  letters  app)^  to  both  illtutiu- 

ItionB. 

Tlue  instrumont  wue  introduced  by  folding  the  etastio 

F>*.i4n. 


extromity  tug^'thcr,  grnepitig  it  with  a  pair  of  twcfKire,  and 
pusing  it  through  tlic  opening  in  the  hard  pahto,  when  it 
would  find  ita  nittural  position  on  the  introduction  of  tlic 
ohtnrator.  Subsequently  the  patient  would  carry  the  palate 
I  throngli  tho  opening  with  the  tip  of  the  tongue  alone.  It 
Gmte<l  no  irritation  in  the  pharynx,  and  was  worn  with 
entire  comfort.    The  only  immediate  chwigd  was  in  the 


8€0 


TUB  CON'OtTION  TeiRTEB.\  TEaBS  AITEEL 


ton«  of  voice.    The  vowds  and  some  other  sonndB  were  lew* 
nasalized. 

By  my  advice  elic  woul  under  the  training  of  FrofcMor 
Peabody,  an  elocnlJooiet,  and  in  »  few  veeka  showed  vcn 
marked  cbsnge.  Slie  ac^^uired  the  ability  to  artieolate  willi 
perfect  distinctness  every  eound  uf  the  EngUah  language, 
oud  in  reading,  with  care  on  her  [>art,  would  enuncute  eveij^J 
word  uiid  (lyllable  witliont  fault.  ^^ 

Thirteen  years  have  now  pafised,  and  tlie  few  teeth  tlion 
remaining  have  succumbed  to  the  influences  wliich  destroyed 
their  fellows,  and  not  a  uiitiiral  tooth  remains  in  the  moutb. 
Within  the  post  year  the  ubtunttor  here  dc«eribed  has  beoa 
eubfltitnted  by  another  bearing  an  entire  upper  »et  of  arti- 
ficial teeth,  and  the  whole  apparatus  is  worn  with  oa  much 
freedom  as  its  predecessor,  which  was  attached  to  the  na: 
nd  tcc-tb.  Ilie  Kpcedi  has  not  degenerated,  but  nther 
proved  in  eu«e. 

The  interest  in  this  case  lies — 

1.  In  the  remarkable  succe^  nticnding  tlie  eurgicai  opc^ 
alion  wlierc  tlic  fif«tiro  wna  of  su<^'h  extreme  width. 

2.  In  its  complete  faihirc  to  improve  tlic  ■pooc]i  or  pro- 
duce any  other  )>ene(icent  resalt. 

S.  That  a  piece  of  mechanism  can  be  worn  in  the  nppcr 
pharynx,  and  with  it  a  person  may  acquire  distinct  articu- 
lation. 

4.  The  phaiTngeal  portion  of  such  an  apparatus  moM 
be  flexible,  ekstic,  and  movable. 


PART    III. 
MAXILLARY  FRACTURES. 


CHAPTER  XVI. 

LOOATIOIf,   DIAONOeiS,    ETO. 

Fbactdsbs  of  the  enperior  maxilla  are  not  of  common 
occurrence,  nor  are  they  bo  difficult  to  treat  as  to  involve 
complicated  apparatus,  or  indeed  in  man;  cases  any  appa- 
ratns  whatever.  The  canees,  when  the  hone  is  in  a  healthy 
condition,  mngt  always  be  from  some  form  of  violence ; 
while,  in  an  unhealthy  condition,  so  simple  a  matter  ae  the 
extraction  of  a  tooth  may  canse  a  fracture.  Fractures  of  the 
superior  marillft  rarely  occur  from  violence  where  the  infe- 
rior maxilla  is  not  involved.  An  explosion  or  blow  of  such 
force  as  to  break  the  upper  jaw  is  hkely  to  break  also  the 
lower  jaw,  which  is  still  more  exposed. 

An  exceptional  case  is  reported  by  Mr,  Charles  Tomes, 
where  the  ascending  loop  of  a  bell-rope  caught  a  man  by  the 
upper  teeth,  and  both  bones  of  the  upper  jaw  were  torn  from 
their  places  downward  and  outward,  bo  tiiat  they  protruded 
from  the  month. 

These  fractures  seldom  require  special  treatment.  When 
the  displaced  portions  are  replaced,  they  are  not  liable  to  get 
out  of  position.  There  being  no  motion  to  the  jaw,  nor  any 
muscular  attachment  likely  to  disturb  the  fragments,  and  the 
bone  being  quite  vascular,  union  takes  place  readily.  The 
treatment  therefore  requires  the  readjustment  of  the  frag- 
ments, the  removal  of  any  detached  spicnlse  that  might  cause 
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irrilation,  and  tlie  cure  whioh  vroold  ba  givoo  to  a  coot 

BIOU. 

Mr.  Jaiiio»  f^alter  mentions  a  owe  where,  in  aitemptiDgl 
to  extract  mi  upper  incisor,  the  whole  nuns  corresponding  to' 
the  intennaxillarj-  bone  carao  down,  huld  mere)]'  bjr  soft  tis- 
sue.   Upon  roplat'ing  the  fragm^iut  it  readily  uniti-d. 

'Wlit-n  for  aiiv  reiuon  apjMmitiu  Bcems  desirable,  anch  a 
splint  as  aliown  in  Fig.  241,  tightening  the  hooka  with  liga- 
tures of  siltc  or  wire,  or  another  with  projecting  anus  and 
connix-tud  with  a  fekull-eap,  Upon  the  prinuiplu  ehowu  in  Fig. 
66,  pugc  134,  will  bo  all  tliat  may  be  rutiutred. 


FKACTTREfl  OP  THE  ISFEBIOR  MASn.I.A  BTC  Of  quitC  frOqnOBt'l 
occurrence,  and  are  penerallj?  the  reenlt  of  direct  violence. 
It  i«  nut  Rurpri«in{r  that  tlie  aggregate  number  vt  caeeu  re- 
qniring  treatment  )«  largo,  ooDaldering  the  expoanro  of  tlio 
Wuc,  and  that  it  is  without  support  to  sUHtain  a  severe  sliotdc. 
Of  all  the  fructunc  the  surgeon  is  called  npon  to  treat,  there 
is  more  diSlculty  in  the  maDagi>mout  of  thoec  of  the  inferior 
maxilla  than  those  of  any  other  tone.  The  ni<wt  prolific 
•ources  of  these  wounds  are  kicks  of  lior»ee  and  falls  from 
heights  upon  the  chin.  A  nunilier  of  cases  are  rejHirlMl 
where  fmcturc  ha«  roEultcd  from  the  extraction  of  teeth,  bot 
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such  fracture  has  generally  been  confined  to  the  alveolar  pro- 
ceee,  and  very  rarely  has  there  been  a  complete  division  of 
continuity  from  snch  cause. 

There  is  considerable  disagreement  among  surgeons  as  to 
the  part  of  the  bone  most  frequently  broken.  EhricliBCU 
thinks  it  occnrs  more  commonly  near  the  symphysis  than  at 
any  other  point,  while  'Boycr  makes  the  statement  that  it 
never  occnrs  there,  bnt  at  the  weakest  part  of  the  bone, 
i.e.,  on  either  side  of  the  symphysis;  but  as  long  ago  as 
Hippocrates  fracture  at  the  symphysis  was  known  and  rec- 
ognized. Garretson  regards  tiie  weakest  part  of  most  infe- 
rior masillte,  with  an  unbroken  dental  arch,  as  on  the  line  of 
the  roots  of  the  canine  teeth ;  but,  when  teeth  have  been 
extracted,  the  weakest  part  may  be  at  the  jioint  of  their 
removal.  Gibson,  of  Philadelphia,  was  strongly  inclined  to 
the  o^anion  that  age  had  much  to  do  with  the  location  of  the 
fracture,  and  that  with  young  people  it  commonly  occurred 
at  the  symphysis. 

In  a  case  which  came  under  the  author's  treatment  in 
1866,  of  a  boy  about  seven  years  of  ago,  the  fracture  was  at 
the  symphysis ;  bnt,  in  another  case  of  a  boy  eight  years  of 
age,  which  was  treated  in  1877,  the  fracture  was  near  the 
mental  foramen.  Both  these  cases  were  the  result  of  tho 
kick  of  a  horse.  Hoozelot  mentions  a  case  where  there  was 
fracture  of  both  condyles,  both  coronoid  processes,  and  also 
at  the  symphysis;  and  similar  cases  arc  also  reported  by 
others.  Hamilton's  experience  would  show  a  very  hirge  pro- 
portion as  occurring  in  the  body  of  the  bone,  forty-two  out 
of  forty-five,  of  which  fifteen  wcro  at  or  near  tlie  mental 
foramen,  and  four  were  vertical  at  or  near  the  Hyniphysis. 

Fracture  of  the  ramus  seems  from  the  few  caw;H  rejiorted 
to  be  quite  rare.  This  exemption  may  be  accounted  for  by 
the  protection  given  by  the  muscles  and  iutc^inicnt,  l)y  tho 
natural  strength  of  the  part,  and  by  the  ease  witli  wliidi 
the  articulation  might  slip  and  thus  break  the  force  of  tliu 
blow. 
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Many  oasea  are  recorded  of  f  ra«tnrea  thron^b  tlie  neck  of 
tlie  oondjte.  In  one  caso  reported  by  Uolme«,  Uiu  ueck  of 
the  condyle  was  friw^tiipcd,  with  displnvoiicnt  of  the  lower 
fragmi'iit  into  tJie  nietitiiR  aiiditoriim  ext«nnis.  Fractures  «t 
tliiit  point  are,  as  a  rale,  moet  8«rioas,  leading  frequently  lo' 
fatal  reaultfi  through  brain  votnplivatious.  There  an,  how- 
ever, marked  exceptjong.  Wat«OR  reports  the  case  of  ft  nua 
who  fell  from  the  yard-^rm  of  a  veBsel,  receiving  in  addition 
to  other  injuriea  fractures  of  both  condylee.  The  ctute  re- 
covered, but  with  dtfwrinity  of  tho  jnw  and  but  limited 
movement.  No  attempt  apparently  had  been  made  to  pn- 
vont  Kiicli  n  resnit. 

Fractnroa  of  the  alveoli  are  exceedingly  commont  and 
occnr  in  tho  practice  of  every  dentist,  bat  are  not  cousidepod 
a  mnttvr  of  much  moment  untoH  unusually  cxtonaivc.  Joor- 
dnin,  in  IiIa  primitive  treatise  on  dentistry,  makes  a  good  deal 
of  them,  but  brings  nothing  forward  to  sustain  biH  viem. 
The  alveolus  is  frequently  iuvolvod  in  fnteture  along  through 
tho  margin.  Occtuiionnlly  pieces  of  greater  ur  Icn  oxtoot 
are  detached,  containing  one  or  more  teeth  ;  and  ea«6a  have 
been  noted  where  the  only  fracture  detected  was  confined  to 
this  part  <)f  the  jaw. 

It  might  bo  BtipiKwcd,  from  the  anatomical  rektionsbip 
of  the  parts,  that,  when  tJic  inferior  maxilla  i«  broken  ante- 
rior to  the  muuis,  more  or  less  eerious  injuiy  might  be  in- 
flicted on  the  inferior  dental  nerve  and  veeeele ;  hut  this  does 
not  appear  to  be  ttto  case.  Possibly,  as  saggested  by  Uaniil- 
ton,  tho  Bj-mptoms  of  this  lesion  may  be  hidden  by  the  band- 
sgoe  or  appaiattiB  employed  to  retain  tlie  parts  in  apiratitioa. 
I>r.  St.  George  Klliott  says,  ^  I  hsve  never  nevn  a  case  when 
there  was  any  indication  of  injury-  to  this  nerve,  nlthoogh  iu 
treating  many  cases,  partienlnrly  of  gimsliot  wonnds,  the 
laoention  van  at  timet*  most  extensive."  Ehrichsen  nevw 
knew  a  case  where  permanent  troubh;  resulted  from  snch 
injury.  Holmes  held  the  same  views,  and  Middeldorpf 
makee  t]ie  statement  that  it  never  oceoiB. 
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NcTCTtLekai,  cues  of  temporary  or  p«niiancnt  pariUj'sie, 
complete  aneetheeta  of  tlie  parts  supplied,  oonmlHive  nius- 
ciilaf  movementa,  fapial  epaems,  nearaj^a,  etc.,  are  reported 
hy  Buch  aaUiore  at  l>esirabo<le,  Flajani,  Boyer,  Berard,  liesth, 
and  otltcra,  m  the  re«alt  of  f rairtum  of  tlic  jaw  and  laccratioa 
ef  tlie  nerve.  CheliuH,  in  liia  work  (ItH-'i),  utate*  that  com- 
monljr  there  is  much  brnieing  and  injury  of  tlie  eoft  part8| 
tMiing  of  the  norret  and  ftocoinpanyiiig  viisselB  in  the  canal, 
irith  Mvero  ncrvoiu  eyniptoms,  eonvuleive  iiiovciTiciite  uf  the 
facial  muscleii,  severe  pain,  deafnee*,  or  violunt  bicc-ding. 
We  are  led  to  believe  tliat  eitlier  hie  experience  in  tlie  mat- 
ter waa  Teiy  limited,  or  the  cases  that  came  under  his  ob&er> 
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I  were  remarkably  severe.    One  stronply  mwpcctf*  tliat 
liae  drawn  laigely  upon  his  imagination  for  his  descrip- 

tioQ. 

Soff^caHy,  nearly  all  fractures  of  this  bono  arc  compound 
— that  is,  tliey  communicate  with  the  surface  of  the  wft 
parta ;  but,  wirh  the  esception  of  gnnsliot  wounds,  they  are 
only  compound  aa  re^gards  the  interior  of  the  mouth,  the  sldn 
goncrally  c«caping  much  ecvcrc  laceration.  Malgaigne  con- 
siders comminution  in  ordinary  caee«  a«  rare,  but  IlamittoQ 
reports  that  nearly  fifty  per  cent  of  his  cases  -were  commi- 
Dnt«d,  and  Elliott  confirms  this  view  by  his  own  cxfKirieneo. 

An  tlus  injury  to  tlio  bono  i«  mroly  fotJiI  p*!r  *?,  there  arc 
comparatively  few  Rjtedmens  to  be  found  in  the  medical 
mnsciunB.    Heath  was  able  to  find  but  fourteen  in  all  the 
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Loudon  lioapitals.  Fig.  243*  reprcsenU  ii  epeciiueo  which 
vn»  taken  from  a  patient  wlio,  falling  from  «  great  livight, 
received  fatal  iiijurie^.  The  Ulustrutiuu  clearly-  iudicatet  Uw 
tocAtion  and  direction  tlie^e  fnicturee  uftvii  tiiku.  There  U 
ia  this  case,  added  to  a  double  fi'acture  of  the  condj'lu  [wxy 
cessee,  an  oblique  fmcturu  of  the  nglit  corunoid,  and  also 
ono  to  thv  Ivft  of  tlie  Kymphyitis. 

Uui'LACEUKNT. — As  iiiiglit  bc  8uppo»cd,  thiTo  te  gCDoraQj' 
more  or  leas  dUphuxment,  depending  somewhat  upOD  th« 
blow  reooived,  and  somewhat  npon  the  action  of  the  moacles 
attadiutl.  llow  much  of  such  diBpUccmi-nt  is  dupeiuleiit 
TtpoQ  the  first  or  (he  second  of  these  cansce  is  a  diepated 
pi^int  among  ouigcon^  GAirctson  savA ;  "  If  the  freod  por- 
tion bo  the  anterior  or  diin  part,  it  will  \w>  dragged  downward 
and  backM'ard  by  the  action  of  the  gcnio-hyoid,  hyo^Iossua, 
and  digiutric  muwlv*.  If  it  be  at  the  line  of  the  cuspid 
tooth  and  nt  tlic  up]>or  {torlion  of  the  nmtis,  the  fragment 
will  be  diitplaced  inward  by  tlie  action  of  the  mjlo-hyoidetM, 
upward  by  the  action  of  the  maA^tcrio,  and  forward  by  tho 
action  of  the  pterygoidei.  If  the  fracture  he  single,  and 
beneath  the  attachment  of  the  maeseter,  crepitation  wiU  ha 
prceciit,  but  little  tlisplacvment.  If  tbe  nt'ck  of  the  bono  ia 
broken,  the  body  is  dragged  forward  by  the  aetioo  of  tho 
ptcrygoi<i,  crepitation  and  mobility  will  lie  very  apparent, 
and  mnch  pain  will  attend  the  movemcntH  of  Uie  jaw,  pro- 
duced by  the  displacing  action  of  the  tompomlis."  Bcrtnndi 
elates  that,  when  the  fractoru  is  near  tlie  angle,  the  smaller 
fm^ntont  is  drawn  bacJcward  by  the  pterygoid  and  nusaster, 
the  stemo-hyoid  and  digastric  not  having  power  enough  ovm- 
the  lower  fragment.  Ehrich^n  states  that  the  displaoenwii 
ifi  greater  in  double  fracture  tliu  nearer  tliat  fracture  is  to 
tho  symphysis.  Vviy  elaborate  arguments  have  be«n  made, 
based  ujion  tlie  functioiiH  of  these  muscles  rather  than  npon 
actual  and  critical  examination  of  tho  resultji  of  fractuns. 


*  Prom  Sir  WlUkm  FerenMOB't  "PntMkd  fluig^c" 
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lu  the  autlior's  experience  the  actual  dieplacement  has  not 
ulwavfl  agreed  urith  the  thourotiail. 

Dr.  Elliott  say»;  "  I  l>elitivu  n-itli  Malgaigne  thiit  utiduo 
wvight  hoM  boeu  given  U>  the  action  uf  the  mnscles  in  pro- 
ducing cliiipl«cement.  It  is  admitted  that  iu  some  cases  mu»- 
ciilar  actidQ  no  doubt  phtjg  iiu  itiiportont  port,  but  in  tlie 
main  I  think  it  will  hv  found  t}i»t  the  force  and  direction  of 
the  blow  liitvc  lutd  tlie  principal  ttiiare  in  the  production  of 
tliiH  fronhle.  It  must  be  i-enieuibered  that  the  moeolee  below 
tlie  jaw,  antagonized  as  they  aro  hy  tho  mujwetor  and  tem- 
poral, ore,  in  common  willi  tho«e  of  other  part«,  in  n  jiassiru 


state  until  oontrnde't  through  voluntary  effort,  and  aro  not 
likely  to  op|x)se  with  any  forct-  efforts  made  to  tednre  them. 
Altliough  thi'oretically  the  luiti-rior  fragment  should  I« 
drawn  downward  by  the  hyoid  and  digastric  mnsclcB,  yet 
COMS  hare  l>een  rcpoi-ted  where  tliis  fragment  was  eevernl 
liueB  above  the  posterior." 

I  have  noticed  that  where  the  fracture  is  ohliqne,  or  there 
CXbta  any  comminntion,  Ihon't  will  pt-nt-raily  bo  found  nioro 
or  le«8  disarmii^-ment  of  the  fragments.  But  the  contrary 
may  not  hold  good,  for  there  may  be  considerable  displace- 
ment even  in  vertical  fractiin's  through  muaetUar  action; 
and,  wlit-ro  that  action  is  in  the  »ame  dircctioo  as  the  frac- 
ture, it  will  doubtlraa  occur. 
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Heath  ia  no  doubt  correct  m  his  snppoettion  that  in 
double  fracture,  one  on  each  side,  the  obliquitj  is  geoenlljr 
at  the  expense  of  the  outer  tablet  of  the  anterior  fra^^mcnt; 
or,  in  other  wordi!,  tlic  Ime  of  fracture  would  follow  tlw  gen- 
eral direction  on  either  side  of  a  line  drawn  from  the  eonter 
of  the  base  of  tlie  ton^ie  outn-ard  and  forward,  the  lines 
thus  forming  a  A  with  the  base  outwaixi.  Now,  where  im> 
tuTGfl  follow  this  law,  their  rednction,  retention,  and  subee- 
quent  union  without  dvformttj  arc  not  nuittcrs  of  ninch 
diffieult^T'  But,  where  the  obliijuity  is  not  the  nine  on  either 
side,  the  diffionltieti  are  vast!/  increaAed.  Tliia  ia  well  f>bown 
bj  Fig.  243,  from  Heath,  rpi>reBenting  a  epecimen  in  King's 
Colli^-,  Loudon.  Here,  the  obliquity  not  being  the  same  on 
eitlier  eidc,  great  difficulty  wiw  expcrioncod  in  redaciug  the 
displacement  and  holding  ibc  fmgincnta  in  their  projM;r  rctn- 
tionship.  In  a  similar  caae  reported  hy  Hatgaigne  it  was 
found  (juito  impowible  to  reduoo  the  di^lacement,  the  case 
ending  fatally. 

Di.voMOHEi). — The  sjrniptoma  attending  a  fracture  arc  mrely 
obacnre.  There  is  always  unnatural  mobility,  generally  crcp]* 
tatiou,  more  or  less  pain,  partieubirly  at  tlie  seat  of  tlie  fnie- 
ture,  a  good  deal  of  tmlivation,  with  but  little  luemorrfaage. 
There  ia  also  displacement  of  fragments,  which  the  irregu- 
larity in  the  line  of  the  tocth  showe  readily,  together  with 
contusion  and  laceration  of  intcgnmonts. 

Where  the  diagnosii!  U  difficult,  particularly  if  fracture  of 
the  coronoid  or  condyloid  proeeee  be  suspected,  the  surgeon 
by  passing  tlio  index-finger  into  the  inontli  well  back  can,  in 
conjunction  with  tlio  other  hand,  bo  mnnipninto  the  parts  as 
to  detect  the  fmctnro  Ehould  any  exist.  This  examination 
ehonld  be  further  extended  to  determine  if  tliere  he  any  dia- 
locAtioa,  particidarly  if  from  the  nature  of  the  blow  such  a 
resnlt  would  bo  likely  to  occur. 

In  such  caet-H  therL-  U  almost  always  dislocation,  or  at  least 
displacement.  SlioiiM  ihi«  occur,  Ribea  has  dewribod  an  ex- 
eellent  mode  of  reduction ;  in  fact,  it  ia  the  only  way  it  can 
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be  succvBefuIlj  accomplUbcd.  The  index-finger  of  the  right 
huid  a  carried  into  tbo  mourb,  and  tho  dit^placed  fragment 
Hvxrchod  for.  With  the  aid  of  the  Ivft  Uiuid,  applied  exteiv 
nally,  the  piece  is  to  l>e  replaced  and  held  in  il«  uomisl  poei. 
lion  hy  forcmg  the  jaw  upward  agaiiu<t  the  superior  maxilU. 
Progrumt  a  genomlJy  favorable,  there  being  bnt  Uttlo 
danger  to  life  save  in  th<>»e  exceptional  ca^ee  where  the  force 
of  the  blow  has  been  sufficiently  gK-ut  to  produce  couprce- 
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taoa  or  concnseion  of  the  brain,  and  in  thoee  ca«ce  of  gim- 
shot  wounds  wbcro  gn>at  comminution  and  Mibttt-qnent  no- 
cnwis  have  cxlmtutod  tJie  economy.  Nor  is  tliere  iifloally 
moch  defoimity  following  tliis  fracture,  unleee  through  the 
carelesenees  of  the  surgeon  in  cliargc.  The  sinipk-i't  caM« 
do  not  re((oire  special  care,  and  do  well  with  little  truatracnt ; 
indeed,  tlicre  are  many  eminent  medical  men  who  place  all 
ibeir  reliance  upon  a  1>nn<liif^  alone. 

Nfcro»i«  is  not  a  vprj-  uncomiiiou  Bcqncncc,  and  most 
nnfortunate  is  it  for  the  patient  when  it  occurs.    Probably 
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In  tlie  majoritr  of  cases  of  non>iinion  and  fali«  joint,  it  cottld 
be  traced  to  DucrosiH.  IXuniilton  BtatM  that  all  his  cases  of 
tiOQ-union  were  tlic  result  of  thie  dJHiasc.  Ilvatli  al«o  eoa- 
aiden  it  the  cauec  of  iniioh  dietigurctiicnt. 


fiB.M». 


Fig.  244  *  i«  an  illnatration  of  tlie  effeeto  of  necroeis 
prodnciDg  permanent  deforraitv.  It  is  that  of  a  specimcD  in 
St.  Georgu's  Uoepital  Masenm,  wlwro  nnton  had  occnrred 
after  the  ]ots  of  iinich  etilwitancif. 

Fig*-  '2i'>  and  2\& *  nre  1»kvn  from  a  model  of  a  pativnt 
who  received  a  kick  from  a  horse,  causing  a  comitound  com* 


minuted  fracture  of  the  lower  jaw.    On  account  of  oecroofl        , 

tlie  central  portion  was  removed,  prodaciug  the  deformity'  fl 

shown  in  the  iUnstrationfi.  ™ 

Irregular  union,  or  non-uuion  and /aUe Joint,  laay  alio 
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occur,  either  from  nniiBual  difficnltieB  in  the  treatment  of  the 
case,  or  from  neglect,  or  from  the  nnwillingnesB  of  the  par 
tient  to  enbinit  to  the  nec^saiy  restraint. 

Ordinarily,  fractnres  of  the  lower  jaw  readily  nnlte,  Bome- 
times  without  the  aid  of  art.  The  time  necessary  to  reestab- 
lish bony  onion  varies  with  the  circnmstancea  of  the  case. 
Boyer  considers  forty  days  snffieient,  Malgaigne  thirty,  while 
Hamilton  had  one  case  where  seventeen  days  were  sufficient. 
In  my  own  practice  I  have  never  seen  a  case  where  there  was 
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positive  nnion  earlier  than  on  the  twenty-first  day.  Smith 
had  a  case  where  this  reparation  was  delayed  one  hundred 
and  thirty-seven  days ;  Physick  another  where  nine  montlis 
were  necessary;  while  Dnpnytren  met  witli  one  of  three 
years'  standing  before  union  took  place.  SomctiniCB,  liow- 
ever,  notwithstanding  all  that  art  can  do,  no  nni^m  will 
occnr,  and  a  false  joint  exists  at  the  scat  of  fractare.  This 
seems  to  have  been  the  result  opon  one  side  of  the  jaw  in  the 
celebrated  case  of  Secretary  Seward.* 

Fig.  247,  also  from  Heath,  represents  a  specimen  from 

■See^AuericuJoomal  of  Dental  Science,"  18M,  p.SlS. 
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University  ('oUcge,  and  is  sn  example  of  fibrotu  tinioa.  In 
this  CBSG  it  vUl  l>e  seen  that  from  the  ramus  on  the  right  slilo 
to  the  canine  on  tlie  eauie  side  the  bone  was  replaced  eDUrclj* 
In  this  way. 

FigH.  248  nitd  249  arc  ilhuftiutioDft  of  a  cseo  of  ununited 
fr&cture  in  the  mental  regi<ni,  the  result  of  gun«hot  iujorj 
received  iu  the  Criaiea,  and  reported  in  tlie  ^  Dental  lie- 
view,"  1858-'sy,  The  eymphysie,  with  tlie  inciflom,  right 
canine,  and  one  hicu^pid  tooth,  liaving  been  carried  away,  the 
jaw  waa  divided  into  two  uncijual  portions,  which  when  at 
rest  remained  in  apposition,  hut  when  tlie  mouth  was  opened 

Fn.MiL 
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then  WM  uncqnil  mntcolor  action,  one  piece  gvemding  the 
other. 

Tbe-vtiikst. — The  earliest  form  of  treatment  was  prob- 
ahly  by  the  ligature,  mentioned  by  Hi])pooratefl  in  the  fifth 
century  b.c.  It  met  with  much  favor  in  the  early  da;**  of 
eurgcry,  and  lia«  been  practiced  to  eome  extent  even  down  to 
onr  own  time.  Vo  doubt  there  are  cascs  where  it  might 
prove  the  best  and  simplest  form  of  treatment ;  it  is,  how- 
ever, only  admisaible  where  the  neighboring  teeth  are  firmly 
fixed  in  the  jaw.  The  ligature,  whether  of  metal  or  silk, 
should  alwaj-a  be  applied  to  at  least  three  tvoth  on  each  sido 
of  the  fracture,  and  will  be  found  more  nwful  on  jiatients  in 
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middle  life,  for  at  thkt  poriod  Uio  tfictfa  arc  held  most  finnly. 
With  Uiu  yuiitig  llicy  aro  more  easily  moved,  and  porioatcol 
trodble  is  more  prone  to  follow;  while  in  those  adranoed  ia 
life  tbey  are  often  not  eafficientlj  eUHUinod  by  the  alveoli  to 
withstoud  the  ncceonty  teiuion. 

Tlu)  objections  to  thia  metliod  of  secnring  the  fngtncuts 
nrc,  tliat  the  adjoining  teeth  are  frequently  loosened  by  the 
Mow,  Biid  would  be  rtill  (urthcr  iujured  by  th«  etrain  of  a 
ligature.  Even  if  not  affected  by  tlie  accident,  the  tendency 
of  tlio  ligature  is  to  slip  down  about  the  necks  of  the  teeth, 
initatti  the  gums,  and  produce  looaeiiing.    Beside^  in  all 

rn.iaa. 


Gawe  where  ttierc  is  strong  tendency  to  di^rplaccmcnt,  it  will 

be  found  impowiblc  to  reduce  the  fracture  and  retain  it 

^^ocuiately  in  juxtaposition  by  lignting  the  teeth. 

H^  .  Another  and  better  metliod  of  neing  a  U^toiti  ut  to  pius 

~tt  through  holt*  drilk-d  in  the  ends  of  the  fragments.    Dr. 

^JJiick,  of  New  York,  seems  to  have  been  one  of  the  first  (1847) 

^to  <aae  this  method,  which  was  afterward  adopted  by  Hamilton 

and  others.    Dr.  Kinloch,  of  Charleston,  S.  C,  ti«ftt«d  a  case 

snocoeafally  iit  this  maimer  in  185$,  nsing  silver  wire  for  tlie 

^ligature.    In  1863,  Itr.  Thomas,  of  Liverpool,  adopted  a  new 

and  peculiar  method  of  socoring  and  tightening  the  wires, 

j^  which  is  iliostrated  in  the  following  figures. 

Fig.  350  shows  a  cafie  of  fracture  at  the  ermphysia. 
26 


374       UR.  THOHAS^S  UBTHOD  Of  WIQIXO  A  FIUCTUBB. 

After  Uic  boles  hud  been  drilled  Uirongb  tlie  bono  at  A  at 
B,  "  the  silver  wire  waa  passed  throngfa  tlie  opening  ai  AA 
Next  the  tubaUir  needle  wui  pwwd  tbrungh  B,  into  tho  open 
end  of  whidi  tbv  return  end  of  tbv  wire  wnit  introduced. 
Then  the  tubulnr  needle  voa  withdrawn,  and  with  it  the 
irliQi  Tlie  use  of  this  needle  is  to  act  as  a  director  to  tbe 
Inteniil  opening  of  the  aperture  «t  B,  and  to  obviate  a  seoood 
oi  delay  in  ecarcliiug  for  the  cDtnuicc  from  behiud  forward 
of  eitlicr  openingH  A  and  B.  Afterward  the  end  of  the  wire 
at  A  WSA  inserted  into  tbe  elit  of  the  key,  and  twisted  in  three 


or  fonr  coils,  the  Bome  being  repeated  with  the  end  of  wi« 
at  B,  until  tbe  fmrtnrc  wna  fixed.  On  the  fifth  day  it  he- 
came  slackened,  and  required  tbe  nfle  of  tlie  key  in  the  ceal 
at  A  or  B.  Either  wonid  do,  thongb  it  is  best  to  choose  tbe 
smallest  coil  for  tightening,  and  to  notice  first  if  tbe  croa- 
piece  of  tlie  wire  A  i»  well  into  the  ilit  B.  Tliin  ease  re- 
quired tightening?  every  tlireo  or  fonr  daya.  In  twenty  daji 
the  fracture  wae  firm  and  united." 

In  Fig.  S'll  ie  shown  a  case  where  but  one  bole  was 
drilled,  the  other  end  of  tlic  wire  being  secured  betwwn  the 
teeth. 

Mr.  Wlteclhouee,  of  Leeds,  varied  this  opention  br  (Iw 
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nee  of  flat-headed  silTer  pinfi,  which  were  passed  through 
holes  drilled  throngh  the  broken  ends  of  the  bone.  After 
drawing  the  pins  throngh  from  the  interior  ontward  aa  far  as 
the  heads  would  allow,  the  two  points  were  bent  in  opposite 
directionB,  and  were  drawn  together  and  fastened  by  a  eilk 
ligature  wound  around  them  from  side  to  side,  as  shown  in 
Fig.  252.  This  illoBtration  also  shows  that  the  ligature 
passed  over  the  tope  of  the  teeth  and  throngh  a  hole  in  the 


na.UL 


head  of  each  bUtot  pin.    Theoretically  there  would  seem  to 
be  but  little  use  for  the  latter  part  of  this  device. 

The  transitioQ  from  a  wire  Butnre  to  a  wire  splint  is  not 
difficnlt  Gunnel  E.  Hammond  (Pane,  1870)  devised  an 
appliance  which  was  used  during  the  Franco-German  war. 
But,  as  gnnshot-womidB  generally  produce  compound  com- 
minuted fractnres,  the  cases  where  it  might  be  nsed  could 
not  in  the  nature  of  things  have  been  many.  To  derive  the 
full  value  of  this  device,  all  or  nearly  all  the  teeth  must  bo 
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«n  aiia,  «nd  most  be  sofficientlj  firm  to  aasist  in  sopportisg 
tlie  fragments. 

Fig.  S!>3  id  Hti  examplu  of  ut  ordiiuiy  cue  of  fracture. 


fM^SHL 


Fig.  954  ehowe  Uio  fonn  of  the  wire  splint,  which  pMMs' 
behind  and  ia  froQtof  all  tho  teeth,  and  may  be  made  in  one 


ru.  tM 


jtnee,  as  shown  in  the  cut,  or  the  finds  may  meet  in  front  i 
tlte  ociitnil  iQcicors  and  be  twisted  togctlicr.     Fig.  255  thtm 
the  application.    The  loop  of  fine  binding-wiro,  shoim  hi 


ORIGIN  AXn  U8I  OF  BANPAGEa 


ST7 


Fig.  354,  is  carried  aroond  each  tooth,  and  the  ends  lire 
twisted  togotJiw  on  the  ontside,  inclmiing  in  iu  folds  both 
ndc8  of  thft  Bplint-wiro.  No  doubt  o»««6  oecur  from  time  to 
time  where  thin  arrangement  might  answer  an  excellent  pur- 
pose, although,  for  reasons  already  mentioned,  its  hho  would 
bo  limited.  Furthcrmoro,  even  where  the  noceesary  teeth 
arc  m  situ  and  arc  Hoffiefently  firm,  it  would  frv<qiicntly  bo 
found  qniie  impotuible  to  get  any  wire  between  them,  itow- 
ever,  when  it  can  be  used,  it  presents  advantages  in  the ' 
rigidity  with  whidi  the  fragments  are  kept  iti  place,  the 


lity  with  which  the  month  can  bo  kept  clean,  and  the 
absence  of  all  external  appliances. 

Bakdaoes. — The  aimpleet  form  of  treatment,  as  well  as 
the  mo#t  univcnial,  is  that  of  bandages.  Tho  origin  of  this 
practice  is  hidden  in  the  darkness  of  bygone  ages.  It  is  but 
the  natural  a«*  of  tlie  sufferer,  that  lie  may  avoid  the  pain 
caused  by  the  moving  fragments.  The  firet  recorded  use  of 
this  means  is  fomid  in  tho  works  of  Soranus,  who  lived  in  the 
secood  century ;  »nd  from  his  time  to  the  present  it  lias  been 
the  most  popular  treatment  for  these  injuries. 

Syme  says  in  hia  "  Sarj^iy  " :  "  The  fragments  arc  canly 
retained  in  contact  by  tying  up  nnth  a  handkerchief.    Paste- 
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board  is  Bomelimes  tuted,  bnt  it  is  generally  anneoeiuij,  ud 
'wood  and  cork  wedges  still  teas,"  In  new  of  the  mnlti- 
plicity  of  nicUiods  to  which  6ui;geons  have  been  obliged  to 
rcHort,  as  described  in  tlic  fulluwing  page*,  tliis  remark  uvon 
of  inexperience.  Varions  ingenioiu  forms  of  the  bandage 
have  been  introdaced,  eauh  possessing  some  special  merit  inJ 
Hits  estimation  of  surgooDS  u  applied  to  certain  caeca. 

Qertrandi  (1787)  used  the  four-tailed  bandage,  with  a  holsl 
in  the  center  for  the  point  of  the  chin  to  rut  in ;  and  in 


oonjnnetion  with  it  wire  ligatures  were  used  for  oblique  frac- 
tures.   This  form  of  bandage  is  ilhwtrated  in  Fig.  256. 

Gibson's  bandaffc,  shown  in  Fig.  257,  con£i6t«(l  of  a  roller 
from  one  and  a  half  to  two  inches  wide  and  eight  yordit  long ; 
and  its  appUcation  is  described  by  Oarrctsoo  at  follows: 
"  First :  Pluc«  the  initial  estmrnity  in  front  of  the  oar ;  carry 
down  benoatli  the  cliin ;  paaa  np  on  the  opposite  aide,  and 
meet  the  initial  by  psasing  over  the  fronto-parietal  region  far 
enough  back  to  prevent  slip])ing ;  repeat  this  turn  tJme 
timet.    Second :  Keverse  in  ^trt  of  and  a  little  above  tlie 
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ear,  and  iiiakc  llirco  inrns  iirotind  tlic  i?irciimfcrcnce  of  the 
vault.    Tliird :  Ead  the  tbird  of  tbeee  last  turns  at  tlie  ood- 
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!  carry  thna  times  arouiid  the  occipito-mental  drcnin* 

The  Barton  liandage,  which  antedated  Gibeon's,  was  ap- 
plied as  follows:  "Place  the  initial cxtrcuutybt'luitd  tbu  K'^ft 
[oar;  cany  it  around  the  «ide  of  the  bead  over  the  right  pari- 

na.  >». 


etal  bone ;  cross  to  the  right  over  the  neighborhood  of  tlie 
fronto-parictal  euture ;  carry  down  beneath  the  chin ;  cany 
up  on  the  oppoeito  Bido ;  crot»  on  the  forehead ;  cany  around 
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tho  left  parietal  bone,  Rnd  moot  t^e  beginning  of  tbe  roller 
ftt  tlie  occipital  prominence  or  a  little  below  it ;  oontinne  tke 
turns  until  the  bandage  ia  exbaosted."    (Soe  Fig.  S.'SS.) 

Uumiltou's  method,  as  ehon-n  in  Fig.  2o9,  is  ii  marked 
improTement  over  the  earlier  fomu.  It  is  oompotod  of  ■ 
&rm  leather  strap,  which  passes  under  the  chin  and  up  over 
the  head,  and  is  tif^litcned  with  a  buckle.  This  is  sup- 
ported by  two  countvr-etrspe  made  of  wi-bbing,  one  pueing 

rM.*e*. 


oenMBthe  fort^head  and  tlie  other  fastened  nnder  the  oocipnt. 
It  liSB  only  the  slight  disadvantage  tliat  it  required  »  spodal 
Bhapo,  and  am  not  bo  made  at  the  moment  of  application ; 
bat  this  objection  is  common  to  ncnrly  all  valuable  appliancefl. 
Where  eide-pressure  Ciui  do  no  harm,  thin  bandage  is  wortliy 
of  g<>noml  adoption. 

Dr.  GarrctKon,  of  Pliiladolphia,  has  introduced  a  etill  urn- 
pier  form,  whicli  he  finds  to  answer  cveij  purpose  in  hia  own 
practice.  It  consists  of  a  strip  from  one  and  a  half  to  two 
inettee  wide,  and  a  yard  and  a  half  long.    By  standing  be- 
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bind  tlt«  patient  and  pkcing  the  middle  of  the  strip  tmdtr 
tlie  cliin,  it  i«  easily  completed,  as  eeen  in  Ftg.  300. 

A  valuable  udjnnct  to  the  bandage  in  many  cases  is  an  ex- 
ternal splint  of  pasteboard  or  gntta-percluu     It  can  bo  made 


in.m 


liytaWng  a  piece  of  binders'  hoard  cut  in  tlie  slinpe  of  Pig, 
981.  It  is  tlien  soiikc]  in  liol  water  until  it  lia-t  become  suffi- 
cicntljr  eoftenod,  bent  into  tlie  Blmi>e  shown  in  Fig.  262,  and 
molded  to  the  cliin,  VTlien  dry  it  makes  a  firm,  close-fitting 
cap,  over  vUicb  the  bandage  is  carried.    This  splint,  with 
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one  of  tlie  foregoing  bandaged,  and  oeea«ioiiftlly  pieces  of 
eork  or  wcdgee  between  the  teeth  of  the  upper  and  lower 
jaw,  constitntee  tlie  almost  nnivereal  treatment  of  fractures 
of  tlio  inferior  maxilla.  Its  popularity  arises  from  ite  sim- 
plicity.    ITie  materials,  or  their  equivalent,  ore  ncurly  always 
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at  hand.  Ktially  no  ingcniiitj  wlutc\-«r  is  roqnircd  to  uee 
tbem.  The  majority  of  medical  practittoncni  Uiioaglioat  Uw 
lantl,  encli  as  »re  nearest  to  the  patient  al  the  time  of  the  saa- 
cidctit,  arc  uuitlicr  ekilled  in  mechanic-B  nor  ingcuioiw.  It  ii 
Dot  mirprioing,  then,  that  6uch  simple  apparatus  ehould  iMXOine 
tlie  sole  reliance  of  moot  practitioiKTs.  Ait  to  tlic  result*,  if 
union  is  obtained  withont  external  defoniiity,  the  case  i^  rfr 
gardud  as  Eucceeef  ull;  treated ;  and  yet  in  all  but  the  Bimplest 
caecs  it  will  be  found  upon  n  close  Krutiiiy  hy  an  expert  that 
the  grinding  eiirfacus  of  tlie  teeth  of  one  or  both  fmgmeitta 
liave  lost  tlieir  nattiral  occlnsioa  vith  their  antagonista.  ¥n- 
qaently  only  a  moiety  capable  of  actual  contact  remains,  an<] 
thus  more  than  half  the  power  of  the  muticatory  appantna 
IiAs  been  wicrillcod. 

The  objectiona  to  the  bandage  and  its  adjnncta  are,  that 
to  do  tlieir  work  effectually  the  lower  jaw  most  be  bound  im- 
movably ugaiuBt  the  upper.  This  prevents  the  patiout  from 
being  properly  fed,  act  only  fluid  nouriAJiinoDt  could  bo  re- 
ceived, and  not  even  that  if  the  dentd  arch  be  unbroken. 
To  meet  this  objection,  the  corks  or  wedges  were  introduced ; 
but  agwu,  when  there  is  a  strong  tendency  to  dieplaoement, 
they  do  not  prevent  it  In  cosce  of  oblique  fnietures  the 
action  of  tlie  bandage  canses  the  fragments  to  overlap,  and 
especially  in  caees  of  necrosis  it  contracts  the  jaw.  In  a  mO' 
jority  of  cases  of  complicated  fiucturcs  in  the  author'a  pr«o- 
tice,  it  lias  rcqnired  great  strength  to  right  tlic  pieces,  and  it 
has  been  almost  impossible  to  bring  tliem  into  accurate  articu- 
lation with  tlie  upper  jaw;  and  immediately  upon  the  power 
being  relaxed,  some  portion  would  drop  out  of  line  before 
even  any  bandage  could  be  applied.  Hamilton's  objections 
ore,  that  "  nearly  all  the  bandages  and  slings  recommended 
for  this  fracture  are  inefficient,  and  are  exceedingly  liable  to 
diaploccment.  That  portion  of  the  apparatus  especially  which 
in  most  forms  of  dressing  passes  in  fr^mt  of  tho  chin,  and  is 
made  fast  under  the  occipnt,  intended  only  to  prevent  the 
sling  from  eliding  forward,  doce  not  fail  to  deprew  the 
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cbio,  and  increafie  the  tendency  to  oyerlapping  of  tlie  frag- 
ments." 

Thia  condition  of  things  was  recognized  long  ago,  and 
showed  the  necessity  of  appliances  operating  upon  an  entirely 
different  principle  from  any  described.  These  principles, 
and  the  apparatus  which  has  been  devised  from  time  to  time 
in  their  application,  shonld  be  more  fully  apprehended  than 
they  are  generally  by  surgeons  of  the  present  day ;  and  to 
this  end  the  anthor  has  made  an  exhaustive  investigation  of 
this  BQbject  in  all  its  history. 


CHAPTER  xvn. 


IVTEBDENTA.L     6PLIKTB, 


IvmKDEXTAL  Bplints  have  been  the  oocauonal  r«coane  of 
eurgeotug  for  u  hundred  years.  They  were  fimt  recommsndBd 
by  Cboptut  and  JOoiiault  in  1780.  The  earUer  fontu  were 
nearly  always  used  in  conjunction  vitli  a  submontal  oom- 
yreoB  and  a  damp,  which  will  be  described  Wrvafter.     The 
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later  fornui  have  had  a  bandage  Eomotimee  for  an  adjnnet, 
and  at  others  have  acted  vntirvly  by  fixation  within  the 
moot]).  Siueo  tlie  discovery  of  tlie  value  of  gntta-perdu 
and  of  volcAnized  rubber,  tiiia  form  of  apparatiu  hu  been 
carried  to  great  perfection. 

Dr.  T.  B.  Gunning,  of  New  York,  booou  to  haw  been 
the  first  who  11^  vulcanite  for  splints  for  fmcturcd  jawa. 
It  can  hardly  bo  regarded  aa  a  remarkable  invention,  as  the 
same  material  was  then  in  common  use  amcmg  dentuna  for 
splints  in  regulating  teeth.    In  1S61  lie  made  a  epUnt  similar 
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to  Tig.  263,  vhich  held  tlie  j»n-H  apart  and  oov«>ed  boUi 
upper  and  under  teeUi.  An  opening  vrtu  mxdo  in  front  for 
tbe  reception  of  food,  and  tLe  lower  jaiw  was  bound  into  the 
fpliDt  by  B  bondage  over  the  head.  The  plan  of  thU  epUat 
was  tlie  aame  as  that  made  bjr  Xaemjih  and  used  by  LUton 
nuDj  years  before.  Subscfiui-ntly  Dr.  Gunning  made  other 
ipUnts,  which  covered  the  lower  teeth  only  and  left  tbe  jaw 
fite  to  move.    Tlieee  latter  were  made  fast  eomettmes  by 

riu.  1C4. 


thread  or  wire  ligatures  around  the  tooth,  and  at  others  by 
screws  podsing  into  holes  drilled  into  the  teeth. 

Iti  ISC^  Dr.  J.  B.  Bean,  of  Atlanta,  Geoi^a,  who  afta^ 
ward  loAt  hi^  life  on  Mont  Blanc,  treated  nuiny  coses  of  fno- 
tured  jaws  which  occunvd  in  the  Coufedcrato  army.  Ilia 
interdental  splint  was  much  the  ^iinc  an  Gunning's,  but  his 
compraes  and  bandage  were  different.  (See  Fig.  aoi.)  This 
baitdage  will  be  recognized  as  similar  to  Ilamilton'e,  but  the 
tneatal  coinpreM  is  made  of  a  thin  pieco  of  wood  with  a 
Goitable  pudding.  Dr.  Bean's  saecese  in  forty  eaoea  which 
he  treated  was  undoubtedly  the  result  of  tbe  nice  mechani- 
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cal  skill  with  wliich  he  nude  the  intercleDta3  splint.  Bit 
pUn  inrolvod  taking  cuts  of  both  jaws,  and  roconstnicting 
tlie  model  of  the  fractured  jsw  hj  articulating  it  to  the 
model  of  the  npper.  Uis  epliiit  made  upon  each  a  model 
would  produoo  n»alt«  in  aecordonco  with  bis  ekUl  in  rwUx^ 
ing  his  model 

Dr.  '^Vilhelin  Suersen,  of  Berlin,  reporta  the  trefttnwot, 
with  an  interdental  aplint,  of  a  nnmber  of  casee  of  gonihot- 
wound*  of  the  jaw,  wLich  occurred  dnriug  the  Franco- 
Guriuan  war  of  1$70.  Ilia  splint  was  iiiadc  of  vulcanite 
Qpwi  a  recontitnicted  plaster  model,  which  metltod  he  de- 
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ecribes  as  original  with  him,  bat  which  was  tlie  same  aa  oaed 
hy  Tonics,  Beau,  and  Gunning,  and  also  described  and  pub- 
lished scvcrul  yean  before  that  date  bj  the  author.  F^. 
&05  &I10WS  a  CAM!  which  came  nndor  hia  care  flro  weeks  after 
the  accident.  Fig.  26^}  tllustntee  the  oplint  left  open  along 
the  top  for  cleansing.  jVfter  its  introdnction  it  wait  n»t  re- 
mored  for  fourteen  days.  At  the  end  of  seven  weeks  the 
jaw  was  in  a  normal  condition  and  perfectly  healed. 

Fig.  2G7  dhows  a  case  of  double  fracture  occurring  on 
each  side  near  the  canine  teeth.  The  splint  made  for  thin. 
shown  in  Fig.  268,  did  nut  include  the  anterior  fragmenL 
When  ttio  splint  was  applied  thnt  portion  wne  ea^lj  preeeod 
into  place,  and  remained  so  until  the  cure  was  complete, 
which  occiirrcd  iu  about  six  week*. 


SUXBSEira  METHOD  OF  TH£ATU£NT. 


887 


Fig.  369  tiiows  a  case  where  the  anterior  portion  of  the 
jaw,  inclnding  six  teeth,  was  carried  away,  and  the  remain- 
ing portion  fell  together,  as  Been  in  the  cut.  As  three 
months  had  ekpeed  since  the  injiuy,  and  a  callnB  had 
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formed,  replacement  waa  undertaken  gradnallj.  The  spUnt, 
Fig.  270,  was  made  in  separate  halves,  of  vnlcanite,  and 
thickened  at  the  approximate  ends,  between  which  a  brace 
of  hickory  was  used  and  lengthened  from  time  to  time  until 
the  jaw  was  restored  to  its  normal  condition. 
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Fig.  371  shows  a  ease  of  dislocation  and  serious  displace- 
ment. "  The  left  fragment  was  dislocated  inward,  and  at 
the  same  time  very  mnch  elevated,  so  that  the  bicuspids 
tonched  the  hard  palate."  The  splint  (Fig.  272)  and  the 
treatment  were  similar  to  the  last  described  case. 
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la  lus  report  of  tlie  aboro  cases  Dr.  Saereen  inakos  no 
montion  of  baiidag««  or  anj-  other  iippuratnd  dun  tlut  de- 
scribed. The  autbor  ia  at  a  Iosa  to  understand  lion-  eacb  of 
thcee  splints  coold  nnaided  have  retained  the  broken  >&w 
immovably.  It  is  my  own  ozpericocv,  as  well  as  that  of 
others,  that  !q  only  rare  caecs  will  »  simple  ititurdvntal  splint, 
be  it  never  to  accurately  fitted,  hold  tlie  fragmentii  immov- 
ably. Either  bandagee,  ecrewe,  wiree,  or  Ugatnrve  of  soue 
kind  must  Iw  resorted  to, 

Dr.  Ilan'i»uii  Allen  treated  a  cum  in  tlio  Pennsylvania 
Hospital,  in  1S71,  under  extraordinary  drcuiuatonOM.     The 
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,  jntient  was  a  laborer  in  vhom  insomnia  was  abaolnte.  The 
fint  attempt  at  correcting  the  fracture  was  to  hold  the  frag- 
incttts  in  poftitiuu  with  silver  wire  ontil  the  soft  ports  Iiad  co 
hr  recovered  aa  to  permit  a  diin-eap  and  bondage  to  bo  ap- 
plied. But,  in  conseqnence  of  the  eemi-maniaoal  oonditioa 
of  the  patient  (apart  from  the  mechanical  diffioultiee  always 
attending  each  comb),  the  wiring  of  the  teotli  was  of  no  per 
manent  uw.  Reeouree  vrta  then  had  to  a  doable  interdental 
splint  of  Tnlcanite,  upon  the  plan  of  LUton  and  Nasinyth  ; 
i.e.,  a  plate  for  each  jaw  connected  togetlier,  but  leaving  aa 
Opening  for  the  reception  of  food.  (See  Fig.  273.)  It  waa 
for  a  time  held  in  position  by  means  of  screws  p)aoc<l  in 
orifices  previously  drilled  in  the  enamel  of  the  moUr  tooth, 
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after  ihe  metlioci  propowd  bv  (hmiiing.  But  it  vras  &ttov- 
n-artl  <lcc'iiif<l  ndvtMibIc  to  ]ui*«  bolt-liku  ecn-wH  iLruugli  tlie 
entire  thioknen  of  the  splint,  at  points  corresponding  to  the 
gtoall  normally  present  spaces  between  tlie  cervical  portions 
of  tile  c^o^rns  of  tlio  tiiukr  tcvtli.  Tliis  luodification  held 
the  parte  as  in  a  vise,  und  entirely  removed  them  from  the 
eoDtrol  of  the  paticut.    His  attempts  to  tear  the  epliiit  from 
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hit  mouth,  or  to  dielodjie  it  by  facial  contortions  (whieli 
attempts  wero  limited  only  by  his  strength),  proved  inef- 
fectuaL  By  tiie  end  of  tlic  twelfth  week  the  i«crewfl  were 
looeened  from  the  lower  jaw,  and  the  parts  examined.  To 
his  difisppointment,  the  frngmcnts  were  nnonited.  Tlio  diii- 
plaoemcnt,  however,  did  not  recnr.  The  apparatus  was  im- 
mediately readjuiitcd — rcpirdlfse  of  the  rcmonBtrancca  of 
the  patient — and  retained  about  four  weelts,  when  the  parts, 
being  again  examined,  were  found  firmly  united. 

In  •*  Gny's  Uospital  Bcporte  "  for  1S"4  is  diacrihed  Mr. 
it 
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Hcory  Moon's  m«tliod  of  treating  similar  frsctoree.  In  Fig. 
S74,  letter  A  iliows  a  ralcaiittc  ^pliiit,  which  is  »ociired  in  ite 
pUce  by  wire  ligatures  passing  around  the  tcetti  Mid  tightvavd 
by  twisting  with  a  pair  of  pliets.  Tbia  splint  juhy  Iw  uwd 
with  or  without  tliu  cap  B,  which  is  fitted  to  the  upper 
teeth. 

The  foregoing  dc'scriptionsftre  quite  suDicicnt  to  illtittmte 
tho  various  furtiit  and  kttachmento  of  Bimj>le  interdental 
iptints.  Witliout  doubt  thej  till  En  certain  cases  erety  re- 
qtiiroment. 

The  ohjoctioD  to  them  lies  in  the  fact  that  a  spccui 


splint  must  bo  made  for  each  COM,  and  only  an  ingonioos 
and  dbillful  mechanician  is  cqoal  to  it.  I-'or  the  bftttle-fidd, 
or  for  those  who  meet  with  such  accidents  beyond  the  nmge 
of  a  dentist,  this  nictliod  of  treatment  is  mBoitod.  In  sncb 
cases  gutta-percha  has  many  tiniee  boon  anooe«fully  oMtd. 
The  firrt  use  of  this  sabsumoo  for  Uiis  purpose  was  by  Ilam- 
ilton  in  1849.  Dr.  St.  George  Elliott,  of  London,  aaaigtant 
Bo^eon  of  United  States  Tolnnteors  daring  the  lat*  war, 
aaya:  "I  believe,  from  much  expericnoo  in  tlio  treataitBt  of 
these  frartureti,  tliat  there  is  do  one  material  or  appusto* 
that  can  meet  all  requirements  oa  fully  as  gutta-percha.  It 
is  partieolariy  valuable  in  military  practice,  where  i^stans  of 
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bandaging  are  fre<jnont],r  useleaa  from  gmiBhot  oomminutioa 
of  tliu  jttw,  ituil  nhc-rc  it  is  tiupnuiticiiblu  U>  ii«e  vulcunito 
»pUnU  Kpcobll}'  lulaptix]  to  tlie  teeth. 

"  Wliere  it  it*  found  desirable  to  nne  tliia  material  for  the 
purpose,  it  u  first  heated  in  boiling  water,  taken  out  and 
workiMJ  in  tlie  bands,  tbvy  being  protected  by  oceaeional  dip- 
ping ill  col<l  wulor.  A  giitHcient  niiiount  18  taken  of  the  mass 
to  oODstroct  the  £<phnt,  say  a  roll  abont  four  inchea  long  and 
one  inch  thick.  While  xtill  eoft  and  warm,  this  roll  is  intio- 
dneed,  one  end  Ant,  w  far  back  between  the  teeth  on  eitJior 
•ido  as  poauble ;  tlie  other  end  is  then  bout  aud  introduced 
into  the  mouth  on  the  opposite  side,  the  whole  taking  the 
form  of  a  horao^oo.  The  piece  i^  then  pressed  gcntlj 
against  the  appcr  jaw  nnd  buld  tlicre  hy  one  ttaiid,  wtiile  tbo 
other  gentler  liftti  the  lower  jaw  into  contact  with  the  gntta- 
petvha,  forcing  the  points  of  the  teetli  slightljir  into  the  soft 
material.  Thv  gutta-porclia  is  now  k-ft  iu  position  in  the 
mouth  until  »uOi<.-tentlj  hard  to  bo  removed  without  bending. 
This  mji;  be  facilitated  by  cooling  the  oataide  by  clotlia  wet  in 
ice-water.  When  the  material  is  remorod  from  the  mouth  the 
indcutatione  of  the  toutli  of  the  lower  jaw  indicate  their  posi- 
tion, wbetltcr  normal  or  not.  If  tlio  dispUoomont  of  the  frag- 
meats  b  not  great,  they  can  be  forced  into  position  by  build- 
ing Dp  with  softened  bits  of  gntta-petclia  inclined  planes,  so 
unnged  as  to  act  agaiait  the  end  of  the  fragment  in  the  act 
of  elating  the  moatli,  thus  forcing  the  ]>itrtB  into  their  proper 
position.  I  have  also  forced  individual  teetli  that  had  been 
knocked  out  of  place  into  line  by  a  slight  modification  of  the 
same  meaus.  When  it  bii£  bccii  ascertained  that  t!ie  parts  of 
a  fiactured  jaw  are  where  they  should  be,  the  splint  is  again 
removed  from  the  month  and  trimmed  with  a  knife,  and 
holM  cut  in  the  center  and  eidus  for  the  reception  of  nourish- 
mout  and  for  cleansing.  Tho  sj)lint  is  now  returned  to  tlio 
mouth,  and  the  lower  jaw,  being  held  against  tho  apper  by  a 
baodago.  The  patient  can  now  talk,  and  withont  inoosve- 
oieooe  lake  liis  food.    Of  coana  mastication  is  out  of  tho  qnes- 
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tion,  as  tlm  juwe  arc  kept  tiglitly  cloMcl  until  anion  fau  uken 
place." 

Mr.  Walter  CainpIjwU,  o£  Dundee^  has  recently  described 
his  mi>thod  of  lilting  &  metallic  eplint  s»tl  litiiii^  it  witb 
gutta-pcrchft ;  but  bis  process  is  so  oomplicatcii  lliat  »  )wttvf 
re«QU  oould  bo  ot}tained  in  leas  time  and  witb  less  truoblo  by 
miiuF  vulcanite. 

The  he»ttrtatnu;nt  involves  priinarilv  the  roadjitttment  of 
tlic  fragments  KnAfixaiion  ;  and,  secondanly,  tJiat  tixatioo  of 
the  bone  aliall  not  interfere  vith  its  functions  uor  H-itb  ttie 
required  dressing  of  any  fursociatcd  wound.  As  tliu  function 
of  tile  inferior  tnAxiUa  involves  movement  at  its  nrticulaiton, 
it  follows  that  tlie  inn-<t  perfect  bandaging  is  subversive  of 
tJitH  function,  and  eliowrs  tbe  superiority  even  of  any  of  llie 
modes  of  wiring,  wbcro  tlicy  iiavc  been  iuceessfiilly  nsod. 

Unquestionably,  all  tilings  oondder&d,  tlie  beftt  appanna 
yet  devised  is  an  interdental  splint  which  operates  by  direet 
pre*8Qre  on  tlie  teetb  and  jaws  and  counter-pressure  on  tbe 
cliin.  Such  an  apparatus  i^t  not  necessary  in  all  caMA,  uor  is 
it  applicable  to  every  caae  of  naaxillary  fracture.  It  woald 
be  of  no  special  value  in  a  fracture  of  the  coronoid  or  coody- 
loid  prooceses,  nor  of  the  rami ;  but  for  nearly  all  oaeee  of 
breaks  in  the  body  of  the  bone  it  is  superior  to  all  othen, 
and  this  superiority  beoomes  more  marked  the  nioro  oxten- 
sive  is  the  injnry.  Even  in  cases  of  necrosis  of  considiTitlile 
extent,  a  properly  adapted  interdental  splint,  with  its  adjunct, 
a  submental  compress,  will  prevent  contraction,  and  will  en- 
ablo  tlie  bone  to  retain  without  deviation  its  orif^inal  rela- 
tion. ^ 

Tho  earliest  record  of  an  interdental  splint  la  tliat  of  ^H 
Chopart  in  1780,  either  invented  by  hun,  or  the  record  of  a  ^ 
German  method  first  published  by  him.  It  was  made  of  a 
brace  of  iron  or  steel  on  either  side  of  the  jaw,  covered  and 
placed  on  tlie  teeth  with  counter-pressure  by  screws  against 
a  ahcet-iron  or  otlier  pUte  under  the  cliin.  Another  fonn 
used  by  Choiuirt  and  Desault  consisted  of  iron  or  sted  lioota 
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!it  on  the  teeth  on  eitLer  side  of  the  fracture,  and  tight- 
vrith  errvwB  from  a  sobmental  splint  of  tilieet-iroD  or 
other  iniiu-rinl.  Thiit  eomcwliat  crudu  apparatus  involved  all 
the  c««cntl]tl  pnnciplo  of  the  uorc  tiiiiiilicd  inroutions  of 
the  pretient  day. 

Sutenick,  a  Genoan  aur^on,  in  1799  made  a  coinbiDation 
of  inlemid  and  external  eplintH,  and  a  bandage  which  con- 
sieted  of  a  eeniic^'lindmnd  or  grooved  piece  of  liilvcr  placed 
across  the  fracture  on  the  t«etli.    This  splint  va»  held,  firm 
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the  tcctli  by  steel  hooks,  one  cud  of  which  rested  on 
plate,  and  being  curved  p(u«ed  out  of  the  nioulh  and 
straight  down  through  holes  in  a  honseshoe-ehaped  submental 
splint  of  wood.  Tlie  i»teel  hooks  were  drawn  tight  by  nutg 
nndcr  the  splint.  Also  to  this  vrooden  splint  were  attached 
the  bandit  which  connected  with  a  sktdl'Cap  on  the  top  of  the 
hiiad.  Tlii.t  latter  arrimgcnient  fon^rivhadows  the  submental 
aplint  and  bandage  used  by  Dr.  Bean. 

Biifih,  of  England,  ma<ie  a  similar  apparatus  in  1822, 
which  Ualgaij^io  eulMequcutly  inoditivd  )ry  utiing  a  cap  of 
sheet-lead  over  the  loetli;  and  in  1820  Iloitzelot  added  still 
another  variation  by  which  the  submental  plate  was  movable 
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on  a  oentnl  vertical  rod,  and  iros  held  in  any  positioD  b^a  I 

serov. 

rM.«n. 


Fig.  275,  reduced  from  tlie  "  British  Jonmnl  of  Den 
Science,"  1677,  illuftrateo  gnbsUnlially  the»o  Tarions  s)ipll> 
ancee.  TLo  uiiriu  principle  ia  involvixl  in  thorn  all,  and  tia* 
TuriAtions  or  modificntiuDs  arc  more  for  couvcnieooc  Uiaa  u 
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MMDttel  rcquie!c«».    T^nsdale's  splint  was  invented  in  1! 
He  tii<«d  iiu  ivory  cap  over  the  te«th  at  tlic  »eftt  of  the 
tiire,  nn<t  his  couii(er-{n«88aro  was  derived  from  the 
Bptint  in  a  similar  manner  to  Uouxclot'e. 
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Fig.  376  shows  a.  modi&catioD  of  this  device  by  Mr. 
Berkley  Hill,  and  Fig.  277  still  another  variation  by  the 
same  sai^eon,  in  using  Id  place  of  the  ivpry  cap  of  Lonsdale 
a  metallic  c&p  made  from  an  impression  of  Uie  jaws  and  lined 
with  gatta-percha. 

In  Mr.  Hood's  paper,  before  referred  to,  he  deecribes  an 


apparatus  nsed  by  himself,  which  is  a  kind  of  combination 
of  the  Lonsdale  splint  and  those  which  preceded  it. 

Fig.  278  shows  an  interdental  splint  made  of  metal  and 
wired  to  a  molar  tooth  on  the  right  side,  and  to  the  canine 
tooth  on  the  left  side,  in  a  case  where  there  were  three  frac- 
tures. Fig.  279  shows  a  portion  of  the  external  apparatus. 
B  is  a  vertical  rod  passing  through  the  frame  A  and  secured 
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by  the  nut  at  the  lower  end.  Tlio  horiKontal  rod  D  eaten 
tlio  mouth,  lud  tbu  cap  E  reete  upon  the  inside  ^lint.  Tkit 
rod  ifl  fixed  hj  tlto  scraw  F.  Fig.  3dO  thova  the  appantiw 
in  gitu.  Tli«  frame  is  made  in  halve*,  wrliich  Up  ou  each 
oUier  and  permit  its  being  narrowed  as  circnuutancei  n- 
quire.  A  borizuutal  phkto  paesos  under  tlie  chin,  aitd  tlte 
wholi:  h  Hustained  hy  wvbbiitg  at  the  top  of  the  head  and  at 
tlie  bock. 

nft.*». 


A  point  of  int<?pest  in  Mr.  Uroon'o  paper  li  aa  follows; 
"  Mr.  C.  Il«atl),  in  hiit  excellent  es^ay  on  '  Injuries  and  I>i»- 
eases  of  the  Jaws,'  qootctt  and  coincides  with  the  opinion  oi 
Sir  W.  Fergneeon  and  other  surgeons,  tliat '  the  tnujoriij  of 
caaes  do  w«ll  with  merely  tlie  aimple  bandajg;e  not  vcr^'  tightly 
applied.'  From  thifl  dictnm.  if  *  doing  well  *  means  doing  as 
well  ae  tliej  might  do,  I  niust — with  all  rwpoct  for  the  an- 
lliority  quoted— altogi-thi.-r  diiwcnt.  ...  A  propi-rly  made 
interdental  splint  tends  to  sliorten  the  time  rc(]uired  for 
union,  nrcrtfl  pain,  and  prevents  the  fomtation  of  piiE,  which, 
when  formed  at  the  point  of  fracture,  U  apt  to  p^K'kel  iu  the 
soft  parU  around ;  and,  lastly,  it  iustircK  the  rvstomtiou  of  the 
exact  form  of  tho  unfniclurcd  jaw." 
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A  fmr  simpler,  and  I  beliere  an  iK|Ualty  effective,  appa- 
ntufl  h  that  constructed  by  Mr.  Usyward,  of  London,  ia 
ms.    lie  took  vast&  of  tliu  juw,  nnd  mudu  a  metallic  plate 
to  and  cororiiig  tlie  icetti  on  both  8idc«  of  tbv  fraotore, 
to  some  extent  the  gumii.    From  either  side  of  tht« 
tptint  strong  bent  wirce  were  eoldored,  which  were  carved  in 
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toeh  way  that  Ibcy  passed  oat  on  eacli  eide  of  Uie  month. 
(See  Fig.  2>il.)  To  these  anii«,  II  II,  a  submental  gutta- 
percha iiplint,  was  fastened,  and  the  wliolo  nccurod  by  a  four- 
tailed  baiidage — although  jnst  why  a  bandage  waa  necettuy 
is  not  patent.  Sir,  Berkley  Hill  coneidcrs  Uits  the  first  at- 
tempt nuKlc  to  niso  a  plate  ])rop6rty  fitted  to  the  teeth. 

Ten  years  later  Dr.  Bullock,  of  Savannah,  Ucorgia,  made 
a  similar  epUnt  of  Tolcanite.    The  arms  were  of  stout  iron 


|vire,  and  were  set  in  the  splint  opposite  the  bicui^pid  lc«tb, 
and,  coming  ont  at  the  c^>meni  of  the  month,  the  endit  were 
bent  to  fonu  a  loop,  sg  shown  in  Fig.  2S3.  Throngh  these 
loopa  a  strong  cord  wa«  parsed,  wlilcli  bound  the  snbmental 
iplint  under  the  cliin.  This  HubincntuI  splint  was  formed 
&om  a  cigar-box  oorer,  and  Hhould  Hhow  two  holes  on  6uii 
tide,  instead  of  one,  to  give  it  more  security. 


TiiB  ArrnoR'S  uethod  or  uaeing  stunts. 


The  most  natural  recourse  for  the  treatment  of  o  tnctan, 
b^  ono  who  is  fuiniliar  with  the  mectuiuieal  (letaila  in  nnldog 
a[^a&coei  for  thu  mouth,  ist  an  interdentnl  eplint.  ETeiy 
deotist,  in  corrcctJDg  irreguhuities  of  tlie  teeth,  makos  nag 
freqaently  of  a  gntat  variety  of  interdental  HplintD.  The 
impreeeione,  thu  ii)odc1«,  thu  uiakiog  and  the  adapting  of 
epiiwts,  come  therefore  to  be  »n  almost  daily  practice.  For 
thiii  reaeon  it  is  not  strange  that,  although  Uie  treatment  of 
fracturett  umiully  fnik  to  the  general  0Ui;goon,  the  meet  im- 
proved ajipliiuic-vft  und  conttqoentljp  the  beet  method  of 
treatment  have  emanated  from  dentists.  And  becaose  of 
this  Rpecial  knowledge,  wo  find  tliat  the  inventions  and  the 
suggestions  made  l>y  ditlon>ut  ones,  and  origiujil  with  oAch, 
bear  a  striking  eimilarity  to  each  other.  This  is  particolariy 
marked  in  tJie  idea  of  taking  a  model  of  fractured  jnwn,  and 
correcting  the  diitplaoement  in  the  pkister  model.  Thi«  vm 
done  by  Tomee,  Bean,  Gunning,  Suerson,  and  the  author, 
and  probably  others,  each  one  without  thu  knowledge  of  the 
other,  and  each  believing  the  idea  to  be  original  with  himself. 

Tns  AcrnoR's  Mrrrtoo. — For  more  than  fifteen  years  I 
have  made  and  used  interdental  splints  in  various  foniiH,  u 
the  particular  ease  seemed  to  require,  and  have  experimented 
more  or  less  successfully  with  epUnts  made  of  silver,  tin,  vul- 
canite, and  gutlffl-perclui— the  fint  three  with  and  wftbool 
gutta-percha  lining. 

In  cases  of  double  or  triple  fractare,  I  liave  always  found' 
much  displacement  and  much  difficulty  in  roplsiciiig  tlio  fnig- 
monts,  the  tendency  to  displacement  being  so  Htrong  ttuit  the 
]»eoea  wotdd  fall  away  again  immediately  on  the  force  which 
held  tliem  being  rclnxed ;  and  this  lias  been  the  case  also 
sometimes  witli  •  single  frnctm^  The  effort  to  rcdneo  the 
fracture  lias  at  times  required  muelt  ingenuity  in  tlte  oujug»> 
mcnt  of  pries  or  lovers  between  the  frngments  or  againnt  the 
Dppor  teeth,  while  ut  others  pieces  of  etont  cord  liare  Iteco 
tied  around  certain  sound  teeth,  and  one  displaced  Craginenl 
pnlled  in  one  direction  and  another  in  a  diffcront  one. 


I 
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Tlie  feilure  to  always  get  the  broken  jaw  into  its  original 
sliapOT  eo  as  to  cither  fit  a  gntta-perclia  splint  or  to  erea  get 
a  correct  iinprcA^ion.  Ivd  nio  to  ubaiitlon  hqjt  uttompt  thure- 
nfter  to  rednoe  the  fmcluro  prior  to  malting  the  epUnt,  uiid 
instead  thereof  to  take  an  imprec«ion  of  the  partA  as  they 
were  found,  and  rvetore  the  jaw  in  the  model.  The  esnie 
want  of  suoc(«H  in  bringing  the  parts  into  exact  nppoeition 
made  me  devii*c  tlte  aplint  shown  in  Fig.  383.  Thin  was 
entirely  original  with  me,  and  its  toiccess  was  so  great  in  a 
nnmlK^r  of  cafiee  that  it  was  with  a  shade  of  uiortifi<»tion  that 
I  ftftcrmrd  found  that  it  was  virtually  a  copy  of  Mr.  Hsy- 
ward'«  splint,  figured  on  poge  SdT. 


rM.«a. 


The  body  of  my  splint  bag  eometimce  been  mode  of  toI- 
vanite  and  sometimes  of  ca»t-tin.  In  both  easea  tlic  arms 
have  been  imbedded  in  the  body  at  the  time  of  making. 
Ttiese  Anns  were  of  stei-1  wire  one  eighth  of  nn  inch  in  diam- 
eter, and,  coming  out  at  tlio  conien^  of  the  mouth,  jiasscd 
back  along  the  oheek  on  a  line  with  the  teeth.  They  sliould 
curre  upward  a  little  as  they  emerge  from  the  mouth,  to 
avoid  prvesuro  npon  tho  lower  lip.  and  should  terminate  new 
Uie  angle  of  the  jaw.  Their  etiStieKs  woe  guch  timt  a  band- 
age drawn  tightly  from  the  extreme  end  of  one  arm  nnder 
the  jaw  to  the  other  wonUl  hind  immovably  the  body  or  in- 
terdental splint  to  the  tveth  aitd  jaw. 

Fig.  S94  shows  the  model  of  a  case  of  trijile  fracture,  and 
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Tig.  5SS  sliowB  Uie  ipplication  of  tlio  tplint  to  a  n!caiistniel«d 
mixlcl,  tho  nunc  u  it  would  be  need  in  the  moutti.  It  lus 
beeii  a  favorito  idea  of  mise  that  for  all  fractures  of  tlio  body 
of  the  bone  an  interdental  HpUut  ought  to  bu  so  nic(>ljr  ad- 
justed that  tlw  dcntJil  arch  wlion  plooid  in  it  would  awuiM 
Its  exact  original  relation,  and  that  i/uuticattcn  mujkt  bfpir- 
formed  up&n  tMUipof  tfta  splint.  In  Fig.  S85  are  shown  ^ 
the  indentationa  on  the  npper  surface  of  thu  splint  mode  to  f 
recviTc  thu  cusps  of  tho  upper  tocth ;  and,  aa  auch  an  appli- 
ance \»  UHod  without  binding  the  lower  jaw  against  the  upper, 
the  patient  ia  lilicl}-  to  use  the  xplint  to  niaattcate  npoD  u 

rio.  fM. 


eoon  ae  lie  lias  tho  dcairo  to.  Another  edvuntnge  which  thia 
method  has  shown  in  pmctlee  is  that,  beinj^  aocnmtd^ 
adapted  to  both  lower  uid  npper  teeth,  tliero  is  little  ten* 
dene;  for  it  to  get  out  of  place ;  and,  aa  Boon  as  the  frag- 
iaent«  have  become  united  euongh  to  prevent  displacement,  ■ 
the  arms  of  the  splint  may  1>e  cnt  off  and  all  externa)  ad-  ' 
jnncts  dLipeitscd  with. 

Of  thia  appantue  Professor  Hamilton  verf  kindly  aaja: 
"The  viilcnnixcd  apparatiia  invented  hv  Xonnan  W.  Kings- 
ley,  of  this  city,  in  point  of  eimplicity  and  eflcctivcnesB, 
exceeds  any  which  I  have  yet  seen.  If  I  wore  to  recoin- 
mead  any  form  of  appnTOtni)  constructed  with  a  view  of 
permitting  mobility  of  the  jaws  during  the  proeen  of 
anion,  it  M-ould  be  tins,  which  has  been  employed  in  a 
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number  of  CMe»  ut  llcllcvitu  Iloiiiiitnl,  and  in  no  cai<c  has 
failed  to  give  Kiti«faction."  • 

I  have  resorted  to  varioiia  methods  for  making  the  snb- 
inental  splint  or  countei^coiiipreBs.  I  Lave  used  pMtcboard, 
^tla-pca-lto,  IcatbiT,  a  brasi  cnp  fitted  over  the  chin,  i>IiiJ«tcr 
of  Pari»,  elaedc  rubber,  a  piece  of  a  eliiitgic  or  a  citFa^l)ox 
eovcT,  etc.,  ettr.  One  of  tlie  fumplcst  as  woU  as  one  of  the 
beet  is  a  hit  of  tliin  board  of  a  eomewtmt  triangtiLar  form,  hol- 


lowed ont  at  the  baok  for  the  neck,  with  tite  rounded  apex  in 
front  of  tho  chin,  and  the  Bidefl  etandinj;  heynnd  tlio  jaw. 
Ry  niakitig  a  few  ents  with  a  ^w  in  each  eidc.  this  Kubmonta) 
lint  ia  eaHiIv  bound  witli  n  cord  hiccd  back  and  forth  to 
arms  of  tlie  interdental  eiplint.  This  compress  may  be 
with  whatever  is  most  convenient.  SpougJopilin  I 
liavo  fonnd  to  anawcr  an  excellent  purpose,  but  it  is  not 
alwaja  at  liand,  and  i»  not  ewcntial.  Tliis  method  of  making 
the  Bobmental  comprest  han,  in  addition  to  its  simplicity,  the 
ttditntoge  in  cases  of  necrosis  of  making  only  vertical  pre*- 

*  HunlhoB'i "  Butprj,"  and  "  rracturoi  and  Dlilocntioiu,"  &tth  nUUoo. 
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suro,  aroiding  any  tendency  to  contmctioa  of  the  biua  of  Um 
jaw,  and  as  a  general  thing  giving  an  opportunity  to  treat 
'any  &beoe«H  which  may  have  fonned  without  remoYiog  tha 
diesoinge. 

AnotJior  form  of  anbmeuul  coiiiprves  it  UlDHtnitod  by  the 
following  case  wliich  watt  treated  in  Bellerne  Uospitnl ;  The 
bone  was  broken  in  three  places,  viz.,  at  the  sympbyaLs,  be- 
tween the  bicofipid  teeth,  and  at  tlie  angle,  u  ehown  in  Fig. 
S86.  Tberu  vfu  conHidcrublv  dii^placvmvnt  of  the  fragnicnta, 
tlie  anterior  piece  eontAJiiing  tlirce  inctflore,  tike  canine  and 
first  bicuHpid  being  nmch  depreeeed  and  poshed  backward ; 


tm.ut. 


the  second  or  middle  fragment  was  considendjly  oleratci' 
from  ito  normal  po«itioii.    There  was  au  cxtcntal  wound 
two  inclics  in  length,  reaching  back  from  the  eyniiihrsi«« 
along  the  line  of  the  jaw.     Tliifl  wonnd  was  dreeeed  with^ 
carbolic  add  and  glycerine,  and  a  fonr-tailod  bandage  ap- 
plied.   The  next  day  the  teeth  at  the  anterior  fnictnrc  we« 
■wired  together,  hnt  the  strain  was  so  gn-ai  that  the  wires 
brolce  after  a  coaple  of  hoars.    The  ajiplii-ation  of  wire*  to 
hold  the  fragments  wn«  repeated  from  day  to  day  for  neve 
day»,  but  eonliuMod  to  fnil.    One  week  from  the  accident 
fragment  containing  ihe  molar  teeth  was  detached.     Fig.  SsTJ 
represents  this  sequestrum  full  sixe. 


aqoiSTBn  asd  stuxt. 
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Tvo  ^rvtHa  after  the  acddent  tutd  oorarrod,  impmvjoss 
were  taken  preparatory  to  making  ui  intenlental  dpliiit. 
The  condition  in  which  the  jaw  wis  foaud  at  Oiat  tinto  is 
well  repTCsentod  in  Fi;;.  2S0.  Tito  aplint,  which  i«  repns 
■cat«d  bj  Yig.  SSS,  was  applied  substantiallj  as  shown  in 


No  effort  was  made  to  reset  the  jaw  after  tlio 

Impiessions  were  taken  until  tbo  epiint  u-:iea<)jiietud.     The 
fnigiuuutit  nwunied  tlicir  natunil  pu«itJon  iiiiiuvdiulvly  upult 


rw.  »& 


introdaetioin  of  the  aplint  and  the  applicatioD  of  tbo 
external  bonda^,  as  teen  in  Fig.  2$^.  Thia  liandafra  wh  a 
Btmple,  broad,  elastic  nibber  band,  sn^^h  aa  arc  for  rale  by 
stationors :  it  corcnxl  a  pad  over  tlic  oliin,  inojle  of  fculta- 
pncba,  toftciiL'd  ood  iiiMlvIed  intfj  )ir>j{>or  fonn.  The  eUa- 
tioitj  of  the  hand  was  nteh  as  to  force  the  fntgiuonla  Into 
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the  splint  and  bind  tliem  firmljr  to  it,  tbiu  allowuig  nitin 
froedoin  to  th«  jaw  for  th«  rocoption  of  food.  Th«  superior 
Burfacc  of  the  ttplint  vm  euefuUj'  articuUte<l  tu  tlio  upper 
teeth,  and  a  little  experieooe  enabletl  tlie  patient  to  inasticato 
without  (iiffifultj.  During  a  period  of  ten  days  after  tlw 
adjcutment  of  tbo  splint,  it  vaa  ocea^jonally  rt-iuovod  oad 
kept  off  for  some  lioim,  in  eoneequeace  of  extreme  tend(f> 
neaa  of  the  external  surface.  After  that  time  it  wan  worn 
ooDtinaoasly  (except  Boch  remoTata  aa  were  required  for 


Ho. 


deuMiilg)  for  tvo  monihft,  when  union  vu  found  to  Imre 
taken  place,  and  the  articnlation  of  tlie  teeth  was  correct 

Anotlier  <1cvice  which  I  hare  sometimes  tuod  is  iltnstratcd 
hy  the  following  ease  of  a  carpenter,  fifl_v-two  year*  of  itge, 
who  vraa  struck  by  a  heavy  bar  acroi^  the  left  Bide  of  tlw 
face  in  awistinj^  at  tlie  l.tnncliing  of  a  vefHcl,  March  1,  18TS. 
The  Wow  produced  a  lacerated  wound  of  the  upper  lip,  an 
inch  lon^,  eitoatcd  three  fourths  of  an  inch  above  tito  right 
angle  of  the  mouth  ;  also  a  double  fracture  of  the  superior 
ma^iilla,  and  a  triple  fracture  of  tlie  inferior  maxilla.     The 


or  nucrnts  or  sursuioa  akd  iHrssiOB  maxilla.  405 


'ractnre  of  the  eaperior  niaxilta  extended  from  bdiind  tite 
wuuntl  IticuHpid  uf  the  rtglit  side  at^roes  tlie  roof  of  the 
tnootil,  tltmit^li  tlic  iklvuolar  procces  on  the  left  tilde,  in  the 
phtco  where  tlic  lirst  nioiiir  had  been  extmcted ;  tUoiice 
aroand  in  front,  above  tlie  teeth,  to  the  right  side.  Tlii-re 
W3e  aliio  a  second  fractnro  pnseing  betvreen  the  central  iind 
iMonl  ittcii^ura  of  thv  right  eidv,  miming  Along  the  median 
Ibc,  otid  intersecting  tlte  one  beforo  describud.  The«e  two 
fragments,  containing  all  the  teeth  anterior  to  tlic  inolara, 
were  eomuwhat  displaced,  but  there  vaa  tittle  difficulty  in 
■ing  thuiu,  and  uouo  in  retaining  them  in  position. 


The  lower  jaw  was  broken  in  three  ])lacee — one  fracture 
occurring  at  the  risrht  of  the  »_vmphyi>iis  tJie  second  ut  tlio 
left  of  tlie  eyrophysifl,  and  tht;  thirti  at  the  neck  of  tlic  con- 
dyle of  the  right  Bide.  Tlte  diitphicement  of  tlie  fragments 
was  very  marked  ;  the  anterior  one,  containing  the  two  cen- 
trul  iiH'wow.  was  polled  down  and  backward,  while  the  larger 
fragment  of  the  right  side,  containing  six  toeth,  was  do- 
preeeed  at  its  anterior  end,  and  miich  elevated  poetfiriorly. 
The  podtiou  of  tlie  fractnree  and  the  ili»placeinent  i»  tdjown 
in  Fig.  fiSO. 

The  wound  in  the  lip  w»8  closed  with  three  silk  ligatnrea, 
and  n  four-tailed  bandage  applied  to  the  jaw ;  but  a  few 
d^t*  trial  proved  its  inefficiency,  aud  iniprctaioue  were  taken 
27 
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pro]>nratonr  to  making  an  interdental  eplint.  When  tlie  ii 
pre8§ion  of  the  upper  jaw  wsk  remorcd,  it  dotnched  and 
plocc-d  tliu  loo«(;uc-d  portions,  l)nt  thcj  wvn;  rctidily  rcpl 
and  i\-(jiiirc-(I  no  support.  Tlio  Rplint  ufed  in  tin*  com 
ati  iulu])t»tion  of  tlie  tongno-liolder  or  duct-coinprewor,  in 
oomnion  utie  among  dentists.  The  internal  portion  vu 
made  of  vnlcanite  over  a  reconfltnicted  model  of  the  jaw, 
and  tho  chiu-piuco  p:iddod  with  upotigiupilin,  at  lihuwu  in 
Fig.  S91.    It«  application  to  tlic  jaw  t»  shown  in  Fig.  303, 

Tlie  aplint  wrs  applied  on  tlie  IHh  of  March.     Tbo 
tiont  experienced  no  pain  or  discomfort  from  wcari 

fn.m. 


and  ate  the  ordinary  hospital  food  vritliont  diffienltj.  Oa' 
the  20lh  of  llareh  lie  wa-i  di*chnrgwl  from  tho  hospital,  and  i 
oil  the  10th  of  April  union  wa.<«  firm,  with  no  dcformltj. 

llii*  device  anBwers  an  excellent  purpose  for  any  fnctnn\ 
near  the  nymphysiB.     In  fact,  it  is  not  eastential  with  it,  tn  I 
oaaes  of  simple  fractare,  that  the  interdental  eplint  Iw  oud*  i 
of  Toleanlte,  for  gtitdi-pcrehu  may  ho  sulwtitated.     For  an,? 
fracture  behind  the  canine  teeth,  where  there  i*  nmob  ten- 
dency to  displacement,  it  doea  not  do  ao  well,  hecaneo  the 
internal  epHnt  and  mental  compress  can  not  cover  the  pos- 
terior fragment  and  antAgonlMt  each  oUicr  with  auAtcieot 
rigidity.     Kvconrse  may  tlten  ho  had  to  the  form  ehown  inl 
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;.  283 ;  but  frsctHrt-s  df  tho  rttituis,  or  of  the  comnoid  or 
ooodyloid  proceets,  cAn  receive  no  benelit.  from  an  interdental 
or  any  otber  epiiut  except  incidentally. 

I  hare  iD  otbcr  olsix  ti^d  an  apparatus  nlnioet  idt-'iitical 
vritli  Iloiizolol'ii,  nrtd  tiavc  also  rci^ortud  to  various  otliur  dfr- 
%'ieefl,  each  including  Home  form  uf  clamp,  Imt  none  of  tliem 
involving  any  principle  which  is  not  indicated  in  some  of  the 
prerioujily  dencribwd  iovcntionB, 


v», »«, 


A  modification  has  been  made  in  the  nttflcliment  of  tho 

arms,  by  which  they  ma  bo  nnnliipped  fn>ra  the  P|iliiit  if 

neoecisaTy  without  removinj;  it  from  the  mouth.    This  is 

^  (diown  in  Fip.  2fl3.    Tho  connection  of  tho  nnns  here  with 

the  Fplint  is  by  havinf;  the  end  A  flattened,  and  when  used 

^    inwrtod  info  a  eorresponding  ehoith  or  groove  in  the  side  of 

^  the  splint  B.    Thia  method  complicates  the  manufacture,  and 

pn**f88es  no  marked  adrantape  over  the  others  except  tJio  cose 

with  which  the  amia  con  be  detached. 
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Mjr  jQcliiiAlion  in  most  au>C8  is  to  me  tlie  form  hIiowh  a 
Fig.  2SS.  If  the  circurustancies  retjuire  tint  Bncb  an  iut«^ 
dental  splint  I)o  made,  as  will  involve  takinji;  a  cast  of  the 
jaw,  tlii-n  this  fonn  is  qnitv  afi  cafiilj  produced  aa  any  otlior, 
and  tilU  all  the  requirumonte  of  tliv  more  complicated  and 
clumsy  apparatus  of  Moon,  ]x>nKlalo,  and  otben.  Its  udvan- 
tagiw  Uv  fiitircly  in  the  skill  with  vbicli  tlic  plaster  jaw  is 
r«coiutructfid,  aud  the  accuracy  with  wliicli  the  ejiliut  it 


made  ;  for,  if  citLer  of  tfae«e  (lualilica  in  wanting,  a  splint  of 
this  form  is  of  no  more  value  than  gutta-jtcrcha  or  a  nion 
iiiij>erfect  method,  and  may  even  do  j>o«itivb  liiinn.  I  fani^ 
that  it  is  bocauEO  iotcrdi-ntal  splints  Lave  been  no  bun- 
glliigly  made  and  applied  that  they  have  met  with  no  mom 
favor  with  eortain  eminent  surgeons  who  have  tried  them. 

To  a  <Ientifit,  in  view  of  the  foregoing,  tbe  dirvctiona  (or 
their  mannfaetnre  are  very  siinplo,  as  fciltows :  Rvatoro  to 
poeitiou  diiij)hu.-cd  fragnii>n1«  as  far  as  can  ho  done  wit}itnt 
much  effort,  the  only  object  being  that  it  nukoe  it  a  Utde 
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'  take  an  impreBsion.    I  have  always  nsed  plaster  for 

impreeeion.  and  we  no  rciwon  for  ueing  any  other 

I  fliilistauce,  and  iodocd  know  of  no  otlicr  itubslaiicc  oa  good. 

The  impression  of  the  denuigcd  frngiueDttt  innv  be  tftkoa  as 

a  whole  in  an  inipreeaion-enp  ;  or,  if  inconvenient  to  do  so, 

it  can  be  taken  in  sections  vrithont  any  cap.    Either  coarse, 

I  in  mj  practice,  has  answered  equally  well.    Tlie  only  object 

is  to  ohtain  casta  of  all  tlie  fragments,  citlier  togetlier  or 

separate.    Take  aim  in  plaster  an  imprenaton  and  make  a 

oast  of  the  upper  jnw.     No  dentigt  sliould  be  at  all  in  doubt 

as  to  tlio  rvlalion   which  tliu  frugmunts  of  tho  lower  jaw 

ehonld  hold  to  tlic  nppcr.    There  are  invariably,  even  if 

tliere  are  bat  few  teeth  in  the  mouth,  certain  marks  of  abr&- 

don  on  the  antagonidog  surfaces  wliich  identify  with  exact- 

Bueas  tho  position  whidi  tho  fragment  fonimrly  sustained  to 

H  the  iipjwr  jaw ;  and  like  moans  of  identification  I  have  never 

V  fnik-d  to  find  even  in  mouttiii  of  children  where  there  were 

aliedding  and  erupting  teeth ;  therefore  there  is  no  excose 

for  failing  to  rocODBtruct  the  modt-l  of  tho  lower  jaw,  and 

*mako  it  idontiotl  with  the  ori^nal  in  it«  uonual  conOitioo. 
Upon  nich  •  model  the  conHtmction  of  the  splint  of  vol* 
canite  involves  no  manipuUHona  which  are  not  common. 
I  Sheet-wax,  a  single  line  in  thickness,  carefully  pressed  over 
the  teeth,  and  to  a  little  extent  encroaching  upon  the  gnms, 
givi-s  the  fonii  required.  If  the  fracture  is  in  front,  the 
splint  need  not  cover  all  the  back  teeth  ;  but,  if  it  be  at  the 
rides,  it  is  bettor  to  cover  all  the  teetli  of  that  «de.  It  19 
abo  better  to  act  tho  caete  of  tlie  upper  and  lower  jaw  in  an 
articulator,  and  titun  make  prints  of  tho  upper  toeth  iu  the 
wax,  to  be  retained  in  the  splint. 

One  of  the  easiest  things  of  which  to  mnke  the  arms  is 

f'l  oonple  of  discarded  excavatons,  flattening  tho  ends  which 

f.  are  to  be  imbedded,  and  cnrving  them  with  much  care,  after 

I  the  form  indicated  in  Fig.  2S5.     The  flattened  ends  shonld 

be  made  quite  broad  and  thoronghly  imbedded  in  the  spUnt, 

,  >fl  much  titroin  comes  upon  them.    Tho  subsequent  stops  are 
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biiiiliar  to  every  dentist.  In  fiiiiHhing,  it  is  l>etter  to  Qolugt 
the  sockets  for  the  tvcth  a  little,  »o  thnt  tliorv  will  bo  no  im- 
piiiging  upon  the  crowns  when  the  splint  is  iiitroduoL-d,  and 
aim  to  nmke  ojienings  tlirough  the  top  or  aide  against  csdi 
tootli  adjoining  the  fracture,  bo  that  U  can  bo  determined 
when  the  frogiiicutd  nrc  fully  in  their  pUco.  These  latter 
holes  will  be  convenient  to  use  in  cleansing  the  appumtns  hj 
inserting  in  tlicni  the  notxle  of  a  syringe- 

If  the  eplint  U  properly  made,  the  teeth  of  each  fnjf- 
meiit  will  follow  into  tliu  indotitatiouH  prepared  for  them 
vithout  severe  preeaare ;  if  they  do  not,  ft  is  quite  bj(  well 
to  bind  the  splint  to  its  mcutid  eoinpreaa  and  awiit  aventi. 
It  will  probably  bo  found  a  few  houni  later  that  they  hav« 
regained  thuir  plucu  without  further  aid.  The  frue  move- 
ment of  the  jaw  liaii  a  tendency  to  work  the  diitplaccd  frag- 
mentfl  into  position.  In  a  heoltliy  Rnbject  the  fractare  will 
require  but  Uttle  treatment  beyond  the  adjustment  of  the 
oplint.  Great  relief  it  felt  almost  immediately  tliut  the  parl« 
aiv  restored  and  bound  in  their  normal  pocitiun,  ami  rlcsn*- 
tng  the  mouth  with  suitable  antiscptie  waahes  is  the  principal 
care  roquirud. 

If  there  are  external  wonndo  or  ab«eoeeC8,  they  will  ho 
treated  according  to  tlie  requirements  of  each  case,  wl»ore 
rulce  will  bo  of  little  benefit,  and  the  drcfieing  must  be  left 
to  the  judgment  of  the  one  in  charp.-. 

It  is  quite  evident  from  wliat  has  boon  written  that  inven- 
tion in  the  treatment  of  fraetureii  of  the  lower  jaw,  especially 
wKbin  the  past  one  hundred  years,  has  lieen  meet  active,  and 
iho  apparatus  of  to^ay  is  but  a  niodiUcnttoD  of  that  of  yes- 
terday or  of  a  century  ago.  The  idea  of  a  splint  of  nniver- 
aal  accommodation  seems  to  have  poaseased  in  somo  degree 
the  mind  of  every  inventor  ;  but  it  ia  also  evident  that,  the 
more  general  the  application  of  any  particular  apparatus,  the 
more  clunu^y  it  becomes. 

The  experience  and  observation  of  the  author  lead  to 
the  following  couduHious  :  Thut,  in  the  present  state  of  tba 
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arts,  the  only  interdental  splint  in  the  liandB  of  the  general 
Burgeon,  which  can  make  any  claim  to  be  of  nniversal  appli- 
cation, is  one  tluit  can  be  made  at  tiie  moment  by  a  person 
of  moderate  iugennity  from  gntta-percha  ;  and  to  Hamilton 
is  due  the  credit  of  its  first  application. 

When  gutta-percha  fails,  as  it  has  in  my  practice  fre- 
quently, even  where  it  waa  incloBed  within  a  covering  of 
metal,  recourse  must  be  had,  I  think,  to  one  of  the  forms 
of  clamps  of  which  bo  many  have  been  devised ;  and  it  is 
hardly  wise  to  regard  one  form  as  certainly  the  best  in  all 
cases. 

In  a  fracture  at  the  angle,  or  of  the  ramus,  or  of  the 
coronoid  or  condyloid  process,  uncomplicated  by  a  fracture 
in  the  body  of  the  bone,  au  interdental  splint  wonld  be  of 
no  value,  while  a  bandage  would  be  clearly  indicated. 

As  before  intimated,  the  Buccess  of  any  specially  made 
interdental  splint  will  depend  much  more  upon  the  mechani- 
cal skill  and  nicety  of  its  construction  than  npon  the  peculiar 
principle  involved  in  it.  The  best  results  are  not  likely  to 
be  obtained  by  using  only  one  form  of  splint,  without  refer- 
ence to  the  location  or  direction  of  the  fractures,  and  snccess 
will  depend  quite  as  much  upon  the  judicious  selection  of 
apparatus  already  proved  as  upon  any  effort  to  increase  the 
present  large  variety. 


PART    IV. 
MECilAXISM  OF  SPEECH. 


CHAPTER  XVIII. 


PBTMCB  OF  80CSD  ASD  P1IT8KJLOOV  OF  TlIK   rOtCK. 

AnnctrLJiTe  speech  is  the  result  of  vocal  Mwada,  «bg]o 
or  combiutjd,  coutiuuous  or  intcmiptod,  vuricd  hy  jiitcb,  vol- 
um«,  and  intensity.  It  is  bused  ui>oq  the  pliyBies  of  •oond, 
tk  knowledge  of  tlie  Utt«r  being  essential  to  a  oomprolutiuion 
of  the  mecbaniam  of  the  fonner.  All  eouuds,  n-hether  ba^ 
moniotis  or  discordant,  aru  cutuod  by  the  vibrMiuiie  of  nut- 
ter. Hufiicnl  sounds  and  noi«C8  are  ciiuitlly  the  Kiealt  of 
vibration* ;  the  flrxt  bi-inf^  the  rcsmlt  of  periodic  or  n^lar- 
recTtrring  vibrstionfi,  and  the  second  of  tiicee  which  are  ir- 
regular, confused,  non-periodic.  Wherever  there  is  Aotmd 
th«re  is  motion ;  and,  conversely,  whurever  there  ia  molioa 
there  might  be  louiid,  if  tliero  were  a  invdium  hy  which  tbo 
T]bration«  could  be  conducted  to  our  ean,  and  our  oora  wen 
capable  of  apprehending  the  vibrettoos. 

As  our  ears  are  constituted,  Ihcy  will  not  unprcciai 
•ound  which  is  tlie  result  of  lees  than  Ifi  I'ihr.tliotift  to 
■eeond,  nor  will  they  take  cognizance  of  sound  when  the 
vibrations  exceed  40,000  per  second.  The  lowwt  note  of  the 
douhlc  h3£6  in  an  orchestra  has  40}  ribratiomi  to  the  sccood, 
while  occasionally  an  organ-pipe  is  introdneod  tho  nota  of 
which  has  but  11  to  the  eocoud.  The  lowest  C  in  a  piano  of 
7  octaves  has  .12  vibrations,  and  tho  higfacet  C  4,0^fl.  At 
10,000  vibrations,  sound  becomes  piercing  and  loMe  its  mo* 
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1  charticter.  At  83,000  to  40,000,  the  ear  faile  to  take 
cog:tuzance  of  the  eucccBuivc  Ehot-ke.  Tlie  vibrations  whicb 
reach  our  cant  may  arise  from  n  multitude  of  cnuKce.  Thoj 
may  orifpnate  in  the  air  itself,  or  in  some  eiib^tance  far  re- 
Dioved,  imd  be  conveyed  by  the  air  to  tm. 

The  eame  nomber  of  vibrations  always  produce  a  eound 
of  the  same  piteb,  vritiiout  reference  to  th(.>  eubetance  or 
eau»c  of  motion  ;  the  duration,  intonsity,  and  qiudity  may 
differ,  bat  tJie  pitch,  with  the  aarae  number  of  vibrations,  ia 
invariably  the  same.  The  intensity,  strength,  or  londnem  of 
sound  is  duo  to  tlio  amplitude  of.  vibrations,  or  the  distance 
tho  vibratin;;  body  trnveivcs  and  the  length  of  time  the  vi- 
brations continue. 

Ho  Roiiod,  emanating  from  whatever  caoiie,  and  heard  by 
the  ear  as  a  single  sound,  is  a  simple  eound  ;  it  is  always  a 
compound  or  composite  one.  mud«  up  of  a  number  of  tones 
of  different  intensity  and  pitcb,  toj;c'tli«r  with  u  poAxiblc  ad- 
mixture of  noises,  which  oombined  constitute  the  sound  as 
Iieard.  For  example,  if  a  string  drawn  to  the  proper  tension 
to  emit  a  6oun<l  be  plucked,  it  will  not  vibrate  throughout 
the  entire  length  as  oue  vibration,  but  will  be  divided  and 
robdividcd  into  vibrating  segments  of  varying  lengths,  each 
of  which  will  einif  a  different  ti>ne.  The  longest  segment, 
prodocing  the  most  ample  vibration,  gives  the  loudest  tone, 
and  also  the  pitch  to  the  cling,  and  its  sonnd  is  called  the 
fundamental  tone.  The  other  tones  made  by  the  shorter 
s^Tnonts  mix  with  the  fundamental  tone,  the  higher  in  pitch 
being  the  overtones,  and  the  lower  in  pitch  the  undertones; 
and  the  whole  constitutes  the  clang  which  is  )i<>ard  as  one 
eound.  The  fnndamental  tone  is  always  associated  with 
tones  higher  or  lower  in  piteli,  or  with  both,  which  modify 
it.  The  diffcrcnco  in  the  quality  or  timbre  of  the  same 
musical  note  as  emanating  from  different  instruments,  such 
as  Uie  violin,  clarionet,  and  organ,  is  dne  to  the  dilTcrent 
admixture  of  overtones  and  undertones  with  the  fundamental 
note. 
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The  itiedimn  tlirougli  which  sonoront  vibntions  uro  gen- 
erally received  by  the  ear  being  the  air,  we  find  iiuch  Tibn- 
tiooe  tdlcctcd  by  the  Kub^tuiiocs  with  which  Ihey  come  in 
contucl.  8uft  eubtitunccs  will  iib«orb  eound,  while  hsn]  ontt, 
on  the  coDtmry,  will  reflect  Boand.  A  room  Imng  with 
massiTe  dmpeiy  mil  muffle  and  absorb  Aoand,  while  one  with 
polished  walls  will  n-llcct  and  echo  it. 

One  of  the  nio«t  interesting  pbcnumona  of  the  phyaica  of 
•onnd  is  itA  augmentation  or  reenforcvmont  by  eeooitdaiy 
oansee.  A  round  eiiiittud  by  one  body  may  eaoao  another 
fiouuding  body,  capable  of.  the  enino  number  of  vibratioDS, 
to  bocoiue  sonoroiiH  by  vibration,  and  the  M>und  will  then  be 
repeated,  augmented,  and  prolonged ;  but  the  two  aounding 
bodies  mugt  be  attimod  in  unison.  For  example,  a  wiMcal 
sound  iimdu  near  tluj  strings  of  a  piano  will  caose  the  iitrlnpi 
In  unison  with  it  to  vibrate  and  emit  the  same  aouiid,  which 
may  be  continued  even  after  the  first  has  ceased.  A  hollow 
body  or  a  short  tabe  closed  at  one  end,  containing  a  column 
of  air  of  a  certain  length,  can  be  madu  tu  rceuund  by  bring- 
ing itn  open  end  nectr  a  eoundiiig  body.  I1ic  eonnd  emitted 
throws  the  column  of  air  into  motion,  and  theM  ribraHons, 
being  identical  wiili  those  of  tlie  Bounding  body,  aogmout  or 
reinforce  the  original  note.  If  the  column  of  air  in  sodi  i 
roeonating  tube  ia  not  in  unison  with  any  tonu  of  tho  com- 
binalion  or  clang,  uo  response  will  be  heard  ;  but,  if  in  uni- 
son with  any  tone  of  the  clang,  each  tone  will  be  augmented 
or  rponfurced.  Thns,  a  n.«onatiii;;  biidy  may  angment  tlie 
fundamental  tone,  or,  by  ani«on  with  one  of  the  ovortoncs  or 
the  undertonea,  will  reinforce  that  to  the  exdnidoD  of  all 
otheni.  The  sliape  of  such  resonating  cavities  may  be  ra- 
rions ;  the  material  of  which  tboy  arc  con«tttnted  is  not  im- 
portant ;  wood,  gliiM,  nictnl,  rubber,  or  putty  can  bo  formed 
into  a  resonating  cavity.  Ite»onance  depends  more  upon  the 
form  and  dimeiiaions  of  the  cavity  than  upon  the  sabstanoe 
of  its  walls. 

Tho  recognition  of  this  phenomenon  is  the  key  to  the 
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meduiiism  of  epc«cU.  Man  epc-aks  vritli  his  voice,  and  voi<!e 
Is  slmpl;  Miund  catucd  l>y  vil>ra{ioni>,  aitd  Hubjuct  to  all  tite 
laws  which  govern  iintind  ai-iiiing  from  any  other  Huua'e. 
The  appnratus  which  producee  voice  ia  both  simple  aiid  com- 
plex— eiinplo  in  its  action,  hut  complicated  in  its  gtnicture, 
and  mill  more  coiiiplioatvd  and  wonderful  in  itii  n-sults.  The 
combined  power,  the  compana,  and  ttie  riclmees  of  touu  of  iho 
'  human  voice  are  unappruachcd  hy  strains  from  any  other 
iostrtunetit. 

Voice  ii  intimately  connected  with  one  of  the  vital  func- 
tions of  life.  Every  breath  we  bneatlie  can,  with  flight  effort, 
be  made  to  ntter  a  sound.  The  vocal  apparattis  depeiidH  upon 
the  breathing  apparatus  for  its  action  and  its  jwiwor.  The 
name  currvut  of  air  driven  from  tlic  lungH  in  natural  rcepira- 
tiou.  will  produce  sound  by  the  slightest  niteratioii  in  the  fonn 
of  tlie  air-poMagee. 

"  The  principal  organ  CDncemed  in  the  production  of  the 
I  is  the  larj-nx  (see  Fig.  284,  A  A).  The  accessory  organs 
:  the  lung*,  tmchoa,  tlie  e.\pir-dtory  niueclct',  and  the  mouth 
and  resonant  eaviiies  about  ibe  face.  The  lung»  furni»li  the 
air  hy  which  tlie  vocal  choixls  are  thrown  into  i-ibration,  and 
the  meclianLBm  of  this  action  is  merely  a  modification  of  the 
proOMB  of  expiration.  By  the  action  of  the  expiratory  mus- 
elcs  tlie  intensity  of  vocal  soundn  i»  regulated.  Tlio  trachea 
,  only  conducts  the  air  to  the  lar^'nx,  but,  by  certain  varia- 
in  its  length  and  caliber,  it  may  assist  in  modifying  the 
I  pitch  of  the  voice.  Most  of  the  Tarintions  in  the  tone  and 
quality,  however,  are  alTected  by  the  action  of  the  larynx 
itself,  and  of  the  parts  situated  above  it 

*'  It  ia  impossible  to  g^ve  a  complete  accx>unt  of  the  fitmo* 
tnre  of  the  larj-nx,  .without  going  more  fully  than  is  deeirahle 
into  pnrvly  aniktutnicxl  details.  We  propose  here  only  to  refer 
\  to  tho  situation  of  the  vocal  chords,  and  to  indicate  tlie  modi- 
ficationa  which  thcy  oan  be  made  to  undergo,  in  their  relations 
and  tcniiion,  by  the  action  of  certain  muscles. 

"  The  vocal  chords  arc  stretched  across  tlie  superior  open- 
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fng  of  the  lomix  from  before  boclnrard  (Fig.  S$4,  B  and  C). 
I'hcy  ooiwiiit  of  two  pairs.  The  soperior  (B),  called  the  falN 
vocal  dionls,  are  not  concerned  in  the  prodnction  of  the  Toice, 
They  are  leas  prominent  iban  the  inferior  chords  (C).  although 
they  have  neoriy  the  same  din>ction.  They  are  covered  by 
an  exoeaeively  thin  mucoue  nieiutjrnne,  which  io  cloeely  od- 


heront  to  tJie  subjacent  tiEBne.  The  chordu  thenuolvet  an 
composed  of  fibers  of  the  white  ineUatic  variety,  mixe"!  with 
K  few  elastic  fibers.  The  tniu  vocal  chords  (C)  are  sitnaied 
3U8t  below  the  inpcrior  ehords.  The  anterior  attaclunenta 
are  near  t(^i;et]ier  at  tlie  ntiddto  of  tlie  tJtyroid  cartilage,  and 
are  immovable.  Posteriorly  they  are  attaclied  to  tho  mor* 
tblc  arytenoid  cartilages ;  and,  by  the  action  of  certain  mtu- 
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S  tlivir  tCDsion  m»y  bo  modified,  and  tliu  clunk  of  tlie 
glottis  maj  be  opened  or  close^l.  Tiicxc  li^iuviils  arc  muvh 
larger  than  the  false  vocal  chordft,  and  they  contain  a  verjr 
grut  Duiubor  of  elastic  fibcre.  Like  the  euperior  ligaments, 
tbay  ore  covered  ivitli  an  uxcixttivvly  thin  and  cloeoly-adlierent 
mntous  meiiibraiie. 

"AnatomistBmually  divide  the  nuisclesof  ttiolurynx  into 
extrinsic  and  intrinsic  The  exti-ingic  muiujles  are  atlaclied 
to  tiu»  out«r  eurfaoo  of  tho  larynx  and  to  adjacent  organti, 
snch  OS  the  hyoid  bone  and  tho  fttcniuui.  They  are  concerned 
chiefly  in  the  movementi  of  dovatiou  and  depression  of  tho 
Ur)-RX.  Tho  intrinsic  miiftcles  are  attached  to  the  different 
portfl  of  the  Urynx  iteelf ,  and,  by  their  artion  npon  tho  artica- 
Utiog  caTtUagc«,  are  capable  of  modifying  tho  condition  of 
the  vocal  chorda, 

**  Daring  ordinary  expiration  none  of  tlie  intrinsic  mus- 
cles 60em  to  act,  and  tlie  laiynx  h  entirely  pa^Hive,  while  tlie 
air  i«  gtntly  forceil  out  by  tho  elasticity  of  the  lungH  and  of 
tlic  thoraeie  u-alK  But  as  eoou  ae  an  cUort  i«  niadc  to  pro- 
duce a  vocul  liound,  the  api>eanince  of  the  glottis  undergoes 
a  remarkable  cliange,  and  it  becomes  modified  in  the  most 
i-wit-'d  and  interesting  manner,  n'itb  the  different  cliangoe  in 
pitch  and  iuteiieity  whtrh  the  voico  can  be  made  to  a««iimo, 
ilUhough  it  i»  xiithciontly  evident  that  a  sonnd  may  be  pro- 
duced, and  even  that  words  may  be  articulated,  with  the  act 
of  inspiration,  true  and  normal  pLouutluu  in  elTvctvd  during 
oxptration  only."  * 

Tho  trachea  conducts  the  air  from  the  lunga  to  tlie  larynx, 
and  re«nfi;rccB  the  sound  to  some  extent  by  vibrations  of  the 
column  of  air  in  it«  interior.  The  trachea  can  be  olougatod 
and  fibor4ened  at  will.  It  is  shortened  and  ittt  caliher  in- 
ereaaed  in  tho  production  of  low  note^  and  elongated  and 
ooittrnctod  in  tlie  higher  ouc«.  The  Uiryns  also  varies  in 
eapftcity  in  tho  some  individual,  botli  its  length  and  breadth 
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being  diminisbod   in    high    notea    and    in<.'ro<iM>d    in 
oiictt. 

"  The  mast  important  modifications  of  the  hinrngealij 
sounds  an)  produood  hy  the  reeonanco  of  air  in  the 
mouth,  uid  nu«Al  f<w8ee.  This  resonance  'i»  iiidiNiwanblo 
the  pmdndion  of  the  natnral  notc^.  The  velum  pntatE  ii 
fixed  by  the  action  uf  its  muscular  fibers,  bo  that  there  is  a 
rerorburatiori  in  the  bucci>-])tutrjngval  and  naso-pharrngea] 
cavities ;  that  Id,  the  vehun  ia  iu  euch  a  poMtion  tliai  neitbor 
the  opening  into  the  notie  nor  into  the  montli  is  cloaed,  and 
all  of  the  cavities  resound  (D,  Fig.  294). 

"  As  the  notes  are  raised,  the  istlimns  contracts,  the  parts 
inimodiat«1;  above  the  glottiu  arc  aUo  oonstricwd,  the  reao- 
nant  cavity  of  the  phnrvnx  and  month  is  reduced  in  lixe, 
until  finally,  in  the  liigheet  notes  of  the  chest  regi»tcr,  tlio 
communication  between  the  pharynx  and  the  nasal  foance  ti 
closed,  and  the  sound  iit  rcenforccd  onttroly  by  tliv  pharynx 
and  mouth.  At  tlie  same  time  the  tongne,  a  very  important 
or^n  to  singers,  particularly  in  the  production  of  high  uotet^l 
is  drawn  back  in  the  moutli.  The  point  being  curved  down-j 
vard,  its  ba^  projcctK  upward  posteriorly  and 
diminisliing  the  capacity  of  the  cavity. 

"  In  the  changps  which  the  pharynx  Htm  nndci;goeR  In 
the  production  of  different  notes,  the  uvuU  (K)  acts  withtlis 
velum,  and  at^iit*  in  the  cIoGuro  of  the  different  openings. 
In  singing  up  the  scale,  this  ia  the  mcchanlein,  ns  far  as  the 
chest-notes  extend.  When,  hoverer,  wo  pass  Into  what  !■ 
known  as  the  head-voice,  the  velum  palati  U  drawn  forward 
instead  of  backward,  and  the  resonance  takes  place  chiefly  » 
the  nnso-pharyngeal  cavity."  * 

Difference  of  pitch  in  voIcm  !s  due  chiefly  to  the 
Icngtli  of  the  vocal  chords  in  low-pitched  voices,  and  to  their 
shortnesH  in  higher  ones.    The  same  note  sung  by  a  male 
voice  and  a  female  voice  ehows  the  difference  of  an  octavev 
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oring  to  tbo  difference  in  the  nnmbcr  of  vibrations.  In 
tbe  lov  cbeAC<ton«8  the  vocal  chonis  are  elongated,  and  tA 
the  Tnitumam  of  tension  that  will  allow  of  regular  vibration. 

Differvncce  in  qtulitir  arc  due  to  peculiarities  in  the  coo- 
fonuatioQ  of  the  Urjnx,  mid  to  variutioim  lu  tltu  size  and 
form  of  the  auxiliary  resonAnt  cavitic«.  Many  of  the  dif- 
ferent qoalitieii  of  the  human  voice  are  due  to  the  differ- 
ence in  the  length,  breadth,  and  thioknees  of  the  vibrating 
ribbons. 

Voice  \»  produced  flret.  and  to  a  limited  extent,  by  the 
vfbntion  of  tlie  column  of  air  in  the  larj-nx  dtiring  tlic  act 
of  expintion  ;  eeoondly,  and  principally,  by  vibrations  of  the 
Tocal  ebord« ;  and,  thirdly,  hy  rvAonuucu  in  the  buccal  and 
nuol  cavities. 

The  accessory  organn  in  producing  inodilicatioiis  of  tlie 
voire  are  the  pharynx,  tlie  velum  palati,  the  tongue,  teeth, 
and  lipe. 

The  pharynx  (F  F,  Fig.  2U4)  may  be  likened  to  a  muacu- 
lar  tnbe  or  bug,  open  and  continuous  bulow  the  ooeopbagus, 
open  and  oonttnuoua  above  witli  the  ua»ul  paMogce,  and  open 
also  in  front  to  tlie  buccal  cavity.  Its  walls  nro  muscular, 
and  capable  of  powerful  contraction,  even  to  complete  closure 
of  the  parage.  Tbo  pharynx  executes  an  important  office 
as  an  organ  of  speech — pai>(tively  ns  a  resonating  cavity,  and 
actively  by  the  inovementi*  of  its  ronstrictor  muHcleo.  By 
them  the  upper  portion  of  the  pharynx  is  contracted,  and  ita 
poclerior  wall  advanced  mitil  it  moots  the  palate,  and  thus 
throws  tlie  voice  forward  into  tlic  buccal  cavity.  Thi«  action 
of  the  pharynx  can  be  ntudiea  with  ease  in  cases  of  cleft 
palate.  Movements  which  are  hidden  in  a  normal  condition 
arc  then  fully  cxpowd  to  view.  I  have  observed  many  ca«e« 
where,  in  tlto  effort  to  produce  certain  sounds,  tlie  eujierior 
ooDstriotor  would  develop  a  ridge  or  roll  of  oonsidetable 
magnitude  horizontally  across  the  pharynx.  This  pharyngeal 
movement,  important  in  normal  articulation,  bccouics  an  c»- 
eential  requisite  to  success  when  articulation  with  an  artificial 
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palate  U  attempted.     Id  a  noniud  oundiUuit,  the  poeterior 
nasal  paDtaf^^^s  are  closed  hy  the  couihiuod  itctioD  of  tbe 
pttLute  uid  tiitt  ooiietnetod  plior^iigctl  vmll.    la  an  abnormal 
oonditiou  of  absence  of  the  palate,  tbe  pbar/ogeftl  action  ini^  ^^ 
bo  made  to  perform  tbe  office  of  both.  ^M 

Tho  vfluni  palati  or  soft  palate  le  a  mnsoular  curtain,  " 
attadicd  to  tiie  ))»<tc-nor  edge  of  tbe  bou^'  roof  of  the  uiouth 
or  hard  palate,  and  hangs  down  w  a  partition  betn'cen  tha 
ba<:ca]  and  nni«il  cavities,  forming  the  douMe-ar<!lied  bonndai; 
to  the  fauces,  with  tlie  pendulous  uvula  dropping  like  a  ta»- 
Bcl  from  ita  center  margin  (Fig.  Sli4, 1>  E).  It  ie  compoMi) 
entirely  of  rauficnlar  tiH^iie,  and  U  uverUiid  with  tuucoiu 
membrane.  It  moves  like  a  v:ilre  between  the  bacciU  and 
iiafial  cavities — now  against  the  pharjiuc,  directing  the  ont- 
wunl  current  through  the  month,  now  npiinit  the  doreum  of 
the  lonjfiic,  directing  tJic  current  throngb  the  nooc,  and  ognio 
hanging  between  the  extremes,  dividing  the  current  and  col- 
umn of  eouiid,  and  permitting  it  to  pa»  through  both  chin- 
Qek  lu  anothur  chajitvr  arc  ample  illu^trntions  of  the  dia- 
Htrotiii  rcanlta  to  orticidation  which  follow  its  lou.  It  ii 
onljr  neoe6tiar;r  to  bear  in  mind  that  more  tlian  tliree  fouitha 
of  the  sounds  of  articulate  laugtuige  dejxind  upon  the  intep 
rity  of  the  palate  for  their  jwrfcct  enunciations. 

The  tongue  ie  f^-nendly  regarded  as  the  mo«t  important 
orj(an  of  qioocli;  hut  it  i»  said  that  there  are  nQmeroiu 
instances  where  the  tongne  has  been  loet  bj  accident  or  de- 
sign, and  the  sufferer  continuod  to  articulate  as  before.  In 
varivtj'  of  movement,  the  tongue  pIiivA  the  moat  important 
])art  in  altering  the  resonating  capacity  of  the  buccal  tubo  or 
cavity. 

The  teeth,  as  organs  of  artictilatJon,  have  not  rcoeircd  Utt 
attention  from  dentists  that  tlieir  importance  demands.  TlnjT 
have  been  re^rded  hy  them  almot^t  univerKally  as  organs  of 
mastication  merely ;  and,  when  artificial  ones  were  required, 
if  the  masticating  ability  was  secured  witLont  Mirionsly  must- 
fering  with  the  looks,  both  dentist  and  putient  wcro  satiitfied. 
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The  neglect  to  reco^ni/e  them  as  important  organs  of  s|>ee(;h 
]mb  arisen  partljr  from  the  general  ignorance  in  refurenco  to 
the  mecbaDifini  of  spocch,  and  portly  beeiiuBc  neither  tbe  en- 
tire Io*a  of  the  natural  teeth,  nor  thp  iiuhNtitution  of  very 
inferior  artilicial  ones,  haa  aotually  deetroyed  articnlation. 
Xevertheless  the  dentist  may  interfere  very  ecrioualy  with 
the  comfort  of  both  a  Hpcakcr  and  li«tcaer  by  a  badly  ar- 
ranged artificial  denture. 

The  only  remaining  organn  to  which  attention  is  directed 
in  this  ^tem  for  the  production  of  Bpt-och,  arc  the  checkfl 
and  lips,  oaree,  and  nostrils ;  but  tlicir  physiological  action  is 
not  each  as  to  roquiro  here  an  extended  notice,  furtlier  ttian 
to  My  that  any  conjiiderablc  dej^artnre  from  a  normal  con- 
dition, throngh  deformity  or  disease,  will  impair  their  fuuo- 
tions.  Morbid  grovtbs  in  the  naree,  destructiou  of  tlie  tur- 
binated bonos  or  the  vomer,  a  fluured  lip,  or  an  enlarged 
uo«triI,  commonly  aawiciatcd  with  a  hare-lip,  are  all  abnormal 
conditions  affecting  articulation. 

Having  thns  made  ourselves  familiar  with  tbo  physics  of 
Bound  and  tbe  physiology  of  tbe  voice,  it  remains  to  deiicribe 
liow  voice  becomes  speech.  Articulate  language  is  an  aggre- 
gation of  delinite  sounds  aasociated  with  definite  ideas,  which 
jn  the  progress  of  time  has  become  eo  complex  a  syrtem  that 
nearly  every  idea  of  the  most  snbtile  brain  can  be  conveyed 
to  asotbcr  mind  by  sound  alone,  and  from  liabit  we  come  to 
regard  the  idea  and  tlic  words  which  express  it  as  almost 
Identical.  It  is  difficult  to  think,  and  impossible  to  reason, 
without  our  thoughts  fornmlattng  themselves  into  words. 
Bat  thoughts  were  not  first  fonned  into  words  and  then 
nttCTod  in  speech ;  words  are  the  outgrowth  of  the  effort  to 
ffitpmi  idcM  by  sound  and  tbo  combinations  of  sounds.  It  • 
is  the  natural  instinct  of  a  child  to  exprcES  its  general  wants 
by  sound,  and,  as  it  develops  in  intellect  and  its  wants  become 
more  definite,  it  adopts  from  its  superiors  the  sounds  which 
express  its  specific  want*. 

A  remarkable  illoatnttion  of  hotr  naturally  a  human  being 
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KBorts  to  sounds  to  expr«M  in  wAnU,  without  adopting  i 
eonTCDtiouol  form,  occurred  in  iiij  own  family.  A  littto' 
daughter  of  mine  had  a  uiirse  in  iofancj  who  was  very  mo- 
biobI,  and  was  constantly  sjngiiig  or  humming  little  etraiiu  of 
iniisic.  Tlio  child  cAiiglit  tlivtii  up  and  aMocistdd  ourtaia 
notes  or  strains  with  its  own  tvanu  and  idcu.  Until  aho 
wu  nearljr  three  years  of  age  elie  rarely  articulated  a  irl- 
labte  beyond  ''  papa  "  and  "  uiuiuma."  I  began  to  fear  sine 
never  would  cpoak.  Puring  tLi^  pvriod  all  bcr  watita  were 
made  known  by  karoionioua  itraius,  which  we  eanio  to  under- 
stand as  readily  as  if  it  were  our  own  vomaeuhir.  It  was 
astoni^iing  to  obserre  to  what  extent  and  perfection  thia 
musical  language  of  a  child  could  l>e  carried. 

Su  Labituati'd  aru  wu  from  infancy  to  interpreting  sounds 
as  cxprei«sing  definite  ideas,  tliat  few  of  aa  ever  reulizo  that 
tliin  ia  one  of  the  most  wonderful  functions  poweawi  by 
man.  All  articulate  epeecli  must  of  neoeanty  be  aoqiUnid ; 
there  can  be  no  natural  Ungnage.  The  oficopted  arnmgo- 
ment  of  sonnde  is  purely  arbitrary,  nnd  derives  its  powvr^ 
from  the  common  con^nt  and  use  of  snch  arrangement ;  iilfl 
this  way  ieolated  commnnitiea  tend  to  form  dialecta,  and  tn 
tirnc  apparently  different  languages.  With  such  an  elaborate 
e\'Ateni  na  tliu  speech  of  civilized  nations  has  now  bceoute, 
expreviing  by  sound  the  nicest  shades  and  diMinctioDn  uf 
thought,  we  niiglit  expect  to  find  the  mt^'haniem  of  »"i>W(*h 
so  complicated  as  to  be  beyond  our  comprchciution  ;  but  the 
invctttigiitions  of  ecientiats  within  th))  la«t  few  jToni,  parlien- 
larly  since  tJio  introdnction  of  the  laryngosrope,  have  cleared 
up  and  exposed  the  nuturo  of  vowel-sounds,  which  was 
comprehensible  for  ages. 

The  hnntan  voice  is  caused  by  the  action  of  the  oxpirali 
mnsclea  driving  tlie  breath  outward  throngh  the  larynx.  The 
eonnd  prodaced  by  vibrations  of  the  vocal  chords  is  not  a 
simple  sound,  but  a  clang.  The  buccal  ca^Hty  and  the  nasal 
cavity'  become  resonators  ;  the  palate,  tongue,  jawa,  <>heebi, 
Ups,  and  nostrils  being  capable  of  altering  and  modifying  tlie 
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form  and  dimensions  of  these  cavities  to  a  verj*  great  dxteut ; 
but  irhatever  ebape  tlicy  af«ume  they  will  have,  like  all  otlior 
hollow  bodies  filk-d  with  air,  their  own  tone-character  in  each 
different  form  and  dimeniiion.  Conecqucntlv,  ss  the  Bonnd 
paMee  out  through  the  mouth,  some  one  tone  of  the  clang 
which  is  in  nnison  with  the  tone-character  of  the  huccal  cuvit^ 
kt  that  uiotucut  will  ho  uugmt-nted  and  iiitcnBiiiGd.  This  re- 
cufonH:intint  hy  rcsonaoee  chan{p}«  the  ijualit^  or  timbre  of 
the  luT-n^al  clang.  "  In  this  changed  timbre  conHiets  iho 
natnro  of  vowd-eoonde.  A  vowel  is  the  timbre  w}itcli  re- 
ealU  from  the  increase  by  resonance  of  one  or  more  tones  in 
tile  Iwryngod  cUu^."  * 

Pure  vowd-»o\m{U  can  It^  math  tmiij  hy  resonance  of 
tiia  tnukxit  cavity  atone  and  in  ita  normal  inUgritij,  Let 
any  other  cavity  communicate  with  it,  and  its  tone-character 
is  deetrofed,  aoA  ptof  contegrtenee  the  purity  of  its  vowel- 
sounds  ;  make  n  communication  with  the  nacal  cavity,  cither 
great  or  small,  and  pure  vowcl-«oundfl  are  impoeeiblc.  Tho 
power  to  cbsnge  the  Hliape  and  eize  of  the  oral  cavity  being 
great,  equally  great  is  its  power  to  change  the  laryngeal  clang. 
This  change  of  timbre  in  tho  clang  may  be  continuous  and 
antnterrapted  within  the  compass  of  the  voice,  from  tlio 
lowest  tones  to  the  highest ;  and  what  are  called  the  diJlerent 
vowet-sountU  are  but  ])oint!)  along  this  vocal  stream  which 
our  cars  distinctly  mark  and  separate  one  from  another. 

Articulate  language  moj  adopt  (w  many  divisions  of  this 
vocal  stream  as  tho  ear  can  di*tinguish,  but  practically  it  is 
not  desirable  to  harden  a  language  with  artrrmdy  nice  s/iades 
cf  sounds  Max  Mliller  says,  "  Vowels  in  all  their  varieties 
are  really  infinite  in  number."  As  a  precise  statement  tliis 
can  not  be  correct,  and  as  an  approximate  statement  it  is  only 
theoretically  true.  The  human  voice  is  heard  only  within 
eertjun  limits,  and  practically  there  can  be  no  more  vowelft 
than  appreciable  changes  of  timbre  and  pitch  within  those 

limitj. 

•  Frotnuor  EUbot. 
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TUB  HECKJLVtSU  OT  THE  FORJUTIOS  OF  TOVEU  AXD  OOJt- 
80SAST9. 

The  fire  moflt  distinctlj'  marked  voirel-eounds  used  in  the 
Engliab  language  are  00,  O,  AH,  A,  £.*    These  &vq  vowels 


are  not  to  be  confounded  with  the  five  roirel  Ictten  of  tl» 
Eoglioh  alpliabet,  a,  o,  i,  o,  u.    The  English  namea  of  tlwM 

'  Dr.  BtiMowr,  In  *  rteeat  lecture  hetort  ih«  R(7*l  Colkgi  ot  Qatftmt, 
bghad,  n«kc«  ifurifm  rowvl-tonaif  in  the  Bogll^  Uoguafi,  vhioli  ba  llk» 
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tctten  do  not  oxprcn  the  difltinction  between  tlie  principal 
?oweb  an  well  aa  the  Italian  proauiicUtion  of  the  same  let- 
ten.  OO  is  the  original  Anglo-Saxon  name  for  U.  In  Eug- 
liiUt  the  eouucU  AU  and  A,  which  arc  di&tiiict1;r  ecjiaratcd  in 
the  hrjngcal  dang,  arc  vxjircsHcd  hy  one  letter :  in  Ilahan 
tlw  aaiue  soandi  are  exproised  by  A  and  £.  The  written 
vowels  in  both  languages  are  the  Eatne,  but  the  spoken  vowels 
rt-preecnted  hy  them  differ ;  wo  are  ubhgod,  ihuroforv,  to 

ria.tll& 


adopt  the  deRignationfi  of  00,  O,  AH,  A,  E,  to  express  in 
Engliih  the  Arc  principal  towcIs. 


Me*  bj  tb*  fmiHlaniPniil  T«»el  hi  «aoh  of  th«  following  *jlUblra  or  word*; 
ptd,  pal,  pti,  juolr.  pilt  pm.  pin^tr,  pal,  polni,  pvt,  Ixrol,  ptir,  puHii.  Rill  own 
lU*  UhMlTMiMi  «ni  nol  tutBM  to  cm^tj  t  clear  apprchciisian  of  hii  draipu- 
tkM.  The  woidi  wUab  bo  h»*  duMn  arc  not  prannuncc'l  onlfcirmlj  vbcnrTtr 
BogBdb  It  *pat[«ii.  Cultlrticd  (cbolar*  utie  *  clifftrpnl  to**1  In  •omc  of  Ihrm 
bom  whkl  the  iMturtr  didt^llf  Intended.  (London  "Lancet,"  April,  18T9, 
p.«7.) 
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ThcBO  eoandH  conHtitutc  tliv  f undiunentul  vowelfl  of  nearly 
all  the  longuiif^  of  the  vorld.  In  Uto  prixluctioii  of  tlitte 
Towelfl,  according  to  Tyndal),  the  laryngeal  clang  uudergoa 
the  following  cliangcfi :  "  For  the  prodoction  of  U  {m*  in 
hoop)  I  iiiuit  putih  my  lipe  (orvard  eo  as  to  make  the  cavitr 
of  the  ntontl)  aa  deep  us  possible,  at  the  nine  time  making 
the  orifice  of  the  mouth  Bmall.  This  arrangement  oorre- 
qiondii  to  tlie  deepeet  rceonancu  of  which  the  mouth  ia  ca- 


pable. Tlie  fundamental  tone  of  the  tocrI  chords  is  here 
rcCnforwd,  while  the  higher  tones  are  thrown  in  ihe  aJjade." 
In  Fig.  2S5  is  shown  the  position  which  the  tongue,  pal- 
ate, and  lips  assume  in  making  00.  The  tip  of  the  tongno 
ie  mweh  dcpretwd  in  the  floor  of  the  month  and  its  back 
lifted  high  toward  the  soft  palate,  but  it  does  not  toocli  tba 
roof  of  tho  month  at  any  point ;  the  jaws  are  opened  and  the 
lips  rontittctcd,  so  tliat  die  oral  cavity  l>ecomo8  bottlMhapcd. 
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and  the  paesage  throngli  the  nares  is  comptetelj  sbnt  off  by 
the  conjuQctiuQ  of  tins  piUatu  aiui  pbaiyngeol  wall. 

''  The  vowel  O  IB  pronounced  wli«n  tite  mouth  U  m  far 
opened  that  tlie  fuiidAmental  tone  is  accompanied  hy  ita 
etroDg,  higlier  octave."  In  Fig.  296  the  organs  are  rcpre- 
aonted ;  thtt  lip«  arc  not  bo  c1o«c.  and  tlio  tODgn«  in  not  so 
much  retracted  at  tlic  tip  nor  lifted  eo  high  nt  the  bock  a»  in 
tlie  former  illustration. 

iis.»e. 


"  Id  the  produotion  of  the  eonnd  AH,  the  liiglier  over- 
[toon  com*  principally  into  plnj.  The  second  tone  may  be 
lottirely  neglected ;  tiie  thirtl  rendered  feebly;  the  higlifr 
tones,  particnlarly  the  fifth  and  wvcntb,  being  added  strong- 
ly." In  Fig.  2y7,  illustrating  the  organs  during  tins  aound, 
wc  M*  the  oral  cavity  dietvndcd  to  its  greatest  capacity ;  the 
month  i»  wide  open  ;  tlic  tongtic  lios  comp»mtively  fiiil,  and 
the  veil  of  the  palate  iii  lifted  to  ita  highest  elevation.  To 
make  a  resonating  cavity  which  sliall  produce  AH,  some  per^ 
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eoQ8  curl  the  «idefl  of  the  tongiie  npward  in  Uie  form  of  ■ 
trough,  while  ia  othcns  the  same  cavity  is  formed  with  tbe 
ton^u  full  along  tlic  medi«u  line. 

"  The  vowel  A  derives  its  charxrter  from  the  third  tone, 
to  strengthen  which  by  resonance  the  orifice  of  the  month 
tnuBt  he  wilier,  and  the  volume  of  air  within  it  eiuallor  tlian 
in  thu  production  of  O.  The  second  tone  ought  to  be  added 
in  moderate  strengtJt,  while  weak  fourth  uid  fifth  to&os  may 
also  1>e  included  with  advantage."  In  Fig.  298  the  marked 
change  from  AH  is  seen  in  the  elevation  of  the  tongue,  and 


H 


a  reduction  in  the  dimensions  of  the  rocal  tube.  Wo  find 
now,  for  the  first  time  tlius  far,  the  tongne  touching  the  roof 
of  Uic  moutli.  Tilts  contact  is  shown  in  Fig.  2(>9  by  tho 
black  patdiee  on  the  alveolar  border  against  tlic  inoliir  tcetli. 
The  method  by  which  thia  was  determined  is  described  fu^ 
tber  on. 

"  To  produce  E,  the  fundamental  tone  must  be  weak,  tli« 
second  tone  comparatively  strong,  tlie  third  very  feeble ;  bnl 
the  fourth,  which  is  characteristic  of  this  rowel,  must  bo 
Intense.  In  order  to  exalt  the  higher  tones  which  chaiactor 
ize  the  vowet-souud  K,  tho  resonant  cavity  of  tho  mouth 
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must  be  sm&ll."  In  Fig.  300  we'eee  the  tongae  lifted  higher 
than  in  making  nny  prL-codiug  vowel,  and  tho  rc8onant  cavity, 
in  both  fomi  and  diuienaionti,  in  striicing  contract  with  that 
I  of  OO.  In  £,  it  partakes  of  the  nature  of  an  olongnted 
rtnbe.  The  reductiun  of  tho  vocal  pofoage  is  also  Heen  in 
Fig.  SOI,  whore  tho  contact  of  tliu  tongiic  id  i^hown  to  extend 
the  whole  toDgth  of  tbe  sides  of  the  alveolar  bordur. 


FM-IWIl 


The  foregoing  five  illuetrationB  eo\-er  the  entire  compa« 
vowclo  from  the  highest  to  the  lowest ;  nil  the  otJien 
bj  Brietowe,  and  more  even  as  claimed  by  Bome,  find 
■flieir  relative  position  somewhere  betiveen  the  extrcincfi  of 
E  and  U  (00).  It  will  ho  observed  that  in  cacli  of  the  bcc- 
I  tionol  itlnstrmtions  tlie  soft  palate  is  eluvuted,  the  phariiHgeal 
wall  bnlges  forward,  and  the  nvula  liex  in  finn  cr)ntnct  against 
it.  This  slinttitig  off  of  tho  nasal  cavity  is  essential  to  the 
purity  of  vowol-sonnds.    If  there  bo  any  escape  of  breath 
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or  eoand,  however  emnll,  buliiud  the  curtain  o£  Uio  palate, 
the  vowvk  will  be  iiaMilited. 

Tlii«  i»  the  exiiknation  of  the  peculiar  vovels  of  tba 
French  langiia^.  In  addition  to  tliosu  vnod  in  Engliab, 
there  are  several  which  arc  chai-actcrizud  by  roeouance  of  tba 
nasal  cavity,  Bliuwiti^  that,  nt  tliu  Uiuo  of  their  formatiod, 
tlic  tNilatc  mid  plinryiigciU  wnll  are  relauccd.  Theee  uaul 
vowels  arc  etwential  to  the  perfection  of  the  French  language^ 
bat  vben  introduced  into  English  de«tzx>y  its  purity.  Thic 
is  a  loose  habit  of  speech  among  some  Kngliah-epuaiciDg  p«o- 

ru.  Ml. 
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pie  into  which  targe  commnniticA  lutrc  fallen.  By  a  slack 
conjunction  of  the  posterior  border  of  the  palate  and  the 
pharyngeal  wall  the  wliole  speech  is  affected  disagrwably.      ^A 

The  illufitratioDfi  here  ntod  arc  tlio  result  of  pergonal  ^| 
■tadics  of  the  organs  in  action  in  many  cafice.  and  are  the  ^^ 
record  of  one  mouth  in  particular  with  wcU-dovelopod  or- 
gans.    The  means  adopted  wore  as  follows : 

I  made  a  cast  of  the  roof  of  a  month  extending  back 
and  down  to  the  boondary  of  the  fawoes,  and  npon  thin  eait 
fitted  a  very  thin  and  delicate  plate  of  hliiok  vulcauite,  oover^ 
Jng  the  entire  roof  within  the  tccUi  and  the  palato.    Two  or 
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ere  made,  dupUoates  of  each  otlier  in  the 
but  varying  in  the  palatine  portion.    One 
ifi  abown  in  Fig.  303.    In  tliU  oiio,  the  Eides 
erior  or  palatiuo  portion  li»v«  been  cut  »wfty, 
tongue  vxtending  down  to  tlie  urata ;  one  of  tlie 
covered  tlie  whole  i>aLate,  and  in  another  tlie  whole 
atine  portion  wafi  cut  away.     When  used  to  test  articuJa.- 
j,  one  of  them  was  jwiiiited  i\4tli  a  lihn  of  chalk,  wot  up 
with  alcohol  80  that  it  would  dry  quickly,  and  tlicn  intro- 


rn.im. 


^dooed  into  t)ie  mouth,  and  the  sound  to  be  esperimented 

^■Bpoo  made  a^i  clearly  and  distinctly  as  paisible,  and  the  plato 

Hremovcd.    1/  the  tongue  tonehed  the  roof  of  the  raunth,  the 

Htectl),  or  tlie  palate  in  any  part,  the  white  surface  of  tlic  chalk 

y  VM  removed,  e^tpoeing  with  the  utmost  distinctnc«s  the  black 

sorface  En  contncl.     The  form  of  the  oontact.  in  a  (pven  ftound 

vsB  delineated  ujion  a  clean  pliwter  cant  of  the  roof  of  the 

month,  and  the  experiment  continued  with  the  ramo  or  »ome 

other  tonnd.     Those  placer  casta  were  copied  in  the  fore- 

rgoiafC  and  following  itJiiet rations. 

These  cxperiraent*  were  repeated  over  and  orer  again 
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with  the  same  sounds  at  different  times  and  on  difienent  (bjs, 
until  nniformity  n-ae  proved  aiid  the  %'anotis  pWter  cast! 
bccanw  a  record  of  tbo  exact  pobition  of  thu  tungau  in  mak- 
ing tlieM  ftonndH.  Tlie  iu>paratioii«  of  the  jnvt*  nud  Lipe  wen 
determined  accurately  b;  measurement,  tbe  Taiying  pocitioot 
of  otlier  or^uMS  by  n-pc-ated  observation  and  other  ttwUi,  and 
all  dnnvu  to  u  iiiiiforni  kcuIc  and  Wrc  reduced.  They  are 
therefore  coDiii»tent  witb  eavh  otber.  But  it  most  be  borne 
in  mind  thai,  even  if  it  were  jKiwiibic  lo  obtain  absolulcljr 
accurate  models  of  the  organs  of  speech  while  in  action,  of 
any  uuuibor  of  ca^ee,  it  is  not  probable  that  any  two  of  tbaio 
would  be  exactly  alike.  It  is  not  bnppoKible  that  all  persona 
in  making  the  Muie  «ound  place  the  active  accessory  oi;gaiis 
^the  tongne,  palate,  etc. — in  tlie  Boine  identical  positbn. 
YariatioHH  to  a  greater  or  lesfi  extent  can  he  olioerved  in  every 
one.  Exactly  the  same  resonating  cavity  in  a/iape  is  not  likely 
to  cxiBt  iu  any  two  jaws.  "With  the  fixed  portion  of  any  but- 
cal  cavity  differing  somewhat  in  fonu  from  every  other,  tho 
obaageable  portions,  such  a#  tho  tongnc  and  j»ktc,  adajit 
tbcmsolves  to  the  circumstances  and  prodnee  a  reaonatii^ 
carity  of  the  same  tone^aracter.  The  variations  in  the 
position  of  tlie  articulating  organs  as  Bc«a  in  diflerent  p«^ 
MDfl  in  producing  the  same  eoond  arc  then  understood.  So 
long  oa  the  integrity  of  tlie  acccaaory  oi^fana  i»  preaervwl  a 
resonating  cavity  of  like  tone-diaracter  can  be  formed. 

Tho  limits  of  thi^  chapter  will  not  permit  an  analyaaor 
expUnation  of  the  mechaniimi  of  all  the  souitds  that  combine 
to  form  articulate  language.  As  it  ifi  tutendG<d  oolely  for  tbo 
EngUah  reader,  no  attempt  will  be  made  to  de*criba  imch 
wnnds  OB  may  form  an  important  element  of  other  laognages, 
but  which  arc  not  hoard  in  any  word  in  English.  To  a  reader 
who  is  unfamiliar  with  a  foreign  language  it  is  very  difficnh 
to  coni-cy,  other  than  by  vocal  deinonst  ration,  an  upprchcniioB 
of  thoH  sound*  which  arc  peculiar  to  that  hmgoage.  ^or 
aball  we  undertake  an  investigation  into  certain  uice  dietino- 
tiona  of  pitch,  timbre,  and  tone,  which  would  lead  oa  away 
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mr  main  object.  Wc  shall  rather  confine  onreclvw  to 
the  dietinct  eoonds  of  tho  Engli«li  lati^agu  Ap])rt;eial>I«  to 
nearlj^  all  ears,  and  rejireaentcd  hy  characlera  or  letters.  Tlie 
difference  between  theee  U  so  well  marked  and  the  mechanism 
of  their  fonnation  bo  po&jtivu  that  wc  can  discover  it,  describe 
it,  and  illostratc  it. 

Articulate  cpeech  i»  made  np  of  vowol  and  other  sounds 
'—pure,  interrupted,  or  checked.  The  English  Langiiaj^,  like 
all  other  langoagee,  is  dividod  into  vowels  and  so-called  con- 
UDAnts.  AuthoritiL-s  dL«ugn>o  aa  to  tho  i-xact  niiinticr  of 
vowels  for  the  reaaona  before  given,  and  they  also  disagree 
as  to  the  number  of  consonants.  One  reason  of  tho  disagree- 
ment is  that  some  cla^e  all  tho  sounds  other  than  vowe!  as 
consonantal ;  othcre  eubdivide  these,  reducing  the  number  of 
raal  consonants ;  and  thu  distkgrocmcut  u  still  further  in- 
ercssed  by  the  divUionn  not  being  always  the  same. 

Agwn,  there  would  be  a  ditTerence  as  to  tho  whole  num- 
ber of  Rounds  to  be  called  by  any  name.  Accepting  for  the 
prewnt  the  term  consonant  as  including  all  sounds  other  than 
vowel,  we  find  llieni  cla^iiilied  as  labial,  dental,  palatal,  and 
nasal,  each  term  hearing  some  relation  to  the  locality  in  which 
the  fonnative  action  takes  jtlacc.  There  are  varioua  other 
divi^iuDs  and  »uhdivisiuns  of  consonants,  making  distinctinns 
of  gnat  interest  to  the  phyaioIogiHt  and  phonologist,  but 
which  are  also  beyond  the  scope  of  oiir  present  purpose. 
These  interruptions  to  tho  phonetic  stream  are  of  ctjual  im- 
portance to  articulate  speeeh  with  the  vowel-sounds,  as  tho 
stoppage  of  ft  sound  may  become  as  distinctly  associated  with 
■n  idea  and  express  it  fl.1  tlie  snnnd  ititclf.  This  ond  current, 
which  by  modifications,  interruptions,  and  stops  forms  the 
consonants,  is  not  a  vocal  stream  like  that  of  tho  vowels,  but 
it  is  a  breath-cuTTCJit  drivi-n  from  the  lungs  in  the  same  man- 
ner, sometimes  sceompanied  by  vocal  vibrations  and  some- 
times  not ;  nearly  one  half  of  the  consonants  are  formed 
ithont  voice,  and  are  simply  breath-currents  of  greater  or 
lees  force,  modified  by  resonance  or  interrupted  by  tlte  acees- 
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BO17  orguts.  Every  brcath-coiuonont  ia  tbo  English  langnago 
]ia8  iu  BWOc]ut«<l  rooul  fellow ;  i. «.,  iu  every  inAtaiicv  in 
vliicli  a  brG«th-»ound  becomefi  an  element  in  our  tangui^ 
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with  tltc  pnlatc;  In  Fig.  304  tlie  tip  of  the  tou^e  is  in 

ronUct  witli  tlie  alreolar  border  iiimiodutt-ly  buhirid  the 

I  front  teeth  ;  and  in  F^g.  305  tlie  contact  i»  by  ctosing  tbc 

;  lip*- 

Tltcre  b  ao  better  wny  of  mukiiig  a  description  of  the 
<  conAonantfi  appreciated  than  by  beginning  u-ith  tliu  GitnpWt 
I  articulate  sound  of  childhood. 

The  lin^t  title  applied  to  a  parent  is  the  eajde^t  and  nio»t 

natnrml  for  infancy  to  pronounce.     Papa  is  eimply  the  Boond 

of  P  joined  to  the  vowol  All.     TIio  vowol-«)und  ha«  been 

;  dwcribed  ;  and,  to  produce  the  sound  of  P,  wt;  have  only  to 


'  tbc  Bound  of  All  by  closing  the  lips.  In  mnlcing  the 
Booud  of  AI[  (i^cc  Fig.  S97)  all  the  ])riDcipaI  a^  well  as  the 
jacceBGory  or^ganA  are  in  titeir  most  eai<y,  natural,  and  unre- 
[Btnuned  position.  Thesoiiml  of  All  is  but  the  natund  voice 
of  the  child  flowing  out  of  the  moutb,  when  it  ie  slopped  by 
doting  tbc  lipe  and  saddecly  opening  thcni  to  allow  the  force 
of  brcath-currunt  to  expend  itweif,  nnd  the  sound  of  P  is  the 
result.  It  malccs  no  difference  whether  the  movement  of  the 
I  lips  follows  or  precedes  the  emission  of  sound ;  the  P  lies  in 
act  of  closing  and  opening  the  lips  joined  to  a  rowel- 
and.  Bc])CAt  this  i^hutling  of  the  lips  upon  the  sound  of 
AH  with  Hofficicnt  mpidity,  and  wc  have  Papa,  the  simplest 
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and  ea««6t  word  in  the  English  laugiuge  that  a  ohndj 
utter.    (See  Fig.  306.) 

P  is  not  fiimplj  a  cheek  or  stoppage  of  a  vowel ;  it ! 
have  lui  nasocinted  hreath-cDtrent  for  ito  comptotion. 
follows  or  checks  the  flow  of  a  vowel,  the  lipe  miut 
opened  to  permit  the  escape  of  a  little  paff  of  breath,  or ' 
tiio  F  is  not  comploto.    Wheu  P  bc^nH  a  ey liable  thia  pnfl 
pawcn  instantly  and  undistinguished  into  tlie  vowel  vhid 
followji. 


P  &  B 


F  ia  a  laBliUi<ooiuonant,  and  its  ossoriate  vocal  fellow  is 
B.  Its  formation  is  identical  with  that  of  F  until  the  lip* 
arc  closed,  but  after  the  closure  the  Kound  is  not  stopptid, 
but  continued  in  the  buccal  cavity,  which  U  the  di»tinctir* 
oharaoteristic  of  U.  It  Is  not  important  that  the  sound  be 
prolonged  after  the  closure  of  the  lip«,  but  it  ia  cflaenttil 
that  it  be  momentarily  heard  in  the  confined  bneaal  OBTity. 
As  an  expcrimcut  the  sound  can  be  prolonged,  but  only 
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Uie  buccal  cavity  bccomea  filled  with  air,  when  it 
CMM8.  Like  P,  it  matters  not  n-hether  it  precede  or  follow 
the  vowel  with  wlucli  it  is  curmccKid  ;  it*;  value  ifi  the  smne. 
B  is  a  vocil  conHonant. 

Id  the  fonaation  of  both  P  and  li  (see  Fig.  30C)  the  pal- 
ite  aod  pharjngeal  wall  are  in  contact.  Eecape  hj  way  of 
the  nostrils  miiBt  be  iinpoetiible,  or  the  ciuirActorisiie  eouttd  of 
B  uuwlo  b^  lilling  ti^  the  buccal  cavity  is  lost. 

FM.tOT. 


Let  the  palate  drop  ftt  the  time  of  inatnng  1),  and  permit 
Itho  wnnd  to  pose  out  at  the  nostrils,  and  M  is  the  result.  M 
ia  a  vornl-naMil  consonimt,  and  its  fonnsition  is  identical  with 
P  and  B  in  th«  cloenro  of  tho  lips,  cithtT  procedinp  or  follow- 
ing a  vowel.  Physiolo^caily  the  difference  Ixitwcen  IJ  and 
11  li«a  eololj  in  the  position  of  the  palate  (see  Tig.  307).  "Wo 
thus  Me  lliat  P  is  the  rcsidt  of  the  coinpleto  stojipn^  of  a 
TDCal  stream  by  the  lips ;  B  is  a  etoppnge  by  the  lips,  but  the 
20 
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Knind  continned  in  tlio  buccal  cavity ;  "M,  tbo  eanio  etcpptgt 
of  ft  Tocal  stresni  by  tlie  lip,  but  the  sound  directed  tliroaf^ 
the  naeal  poeBages  whcra  it  may  bo  prolonged  indi>fiaitdj', 
Any  one  interested  in  tlii«  isubjoct  can  vorify  tliese  experi- 
inent«  upon  liiinsclf ;  indeed,  it  ie  alniutit  n  dnily  oct-ornam 
tlint  we  meet  tiomo  acfinaintanoc  wlioM  Ma  arc  all  tantei 
into  Bs,  hy  a  stoppage  of  tlie  nasal  passages  from  cold  a 
otlierwiwt. 

Tbwo  eonndii  are  called  labial  because  the  lipe  are  prio- 


cipally  concerned  in  tbcir  formation ;  the  ton^e  doea  wt 
necessarily  oome  in  contact  with  the  ronf  of  the  moutb  b 
tlieir  enunciirtioTi,  The  mechanism  of  their  production  is 
confined  to  the  t!p«  and  palate,  and  any  contact  of  llio  tongM 
vith  the  roof  at  the  time  h  only  incidental  and  dopBOdtiM 
upon  the  vowel-sonnd  with  which  cither  of  these  consootall 
ie  joined.    TIiub  in  PAH  or  MAII  there  ie  no  contact ;  bDt.| 
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'ju  PE  and  ME,  the  tongu©  will  toucli  tlio  roof  at  tlie  sides, 
I  as  eecn  m  Fig,  301. 

In  cuiiMdcniig  tlie  aecond  cl^sa   of  4!oiu>onant-«ounde, 

termed  d'lital,  we  may  use  another  illnstration  from  the 
[cliild's  vocabulary — TA-TA.  Thin  sjilable  is  as  simple  aa 
[papa,  and  its  onl^  difference  ie  titat  in  p»p»  tbu  lip«  tiop  the 
[emiMion  of  sound,  wliile  in  TA-TA  the  vocal  Hotind  or  vowel 
(ah  ie  stopped  by  placing  the  eud  of  the  tongue  upon  tlio 

gum  immediately  behind  the  front  teeth,  as  shown  in  FigH. 

808  and  30it.    The  only  pbyeiologieal  difference  between  P 

7m.  KV. 


|d  T  b  that  the  current  is  Bfoppod  by  flje  lips  in  the  firjit, 
,  by  the  tougac  in  the  second.  In  all  other  respects  they 
ire  equal.  Make  the  vowel  All  and  interrupt  it  rapidly  as 
described,  and  we  have  the  continued  sound  of  TxV-TA.  In 
Fig.  809  wo  see  that  the  conjunction  of  the  tongue  with  the 
gum  is  not  only  in  front  at  its  tip,  but  extends  the  whole 
length  of  the  alvcular  border  or  dental  arch.  To  make  the 
•otmd  of  T,  it  miiet  be  in  contact  for  this  entire  di»(anee. 
If  tlio  vowel-sound  were  made  with  the  tongue  in  con- 
only  at  the  tip.  and  the  sound  escaping  at  tlie  sides,  L 
aid  be  produced  instead.    It  is  this  entire  contact  and 
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escape  only  at  the  tip  which  gives  the  peculiar  sound  of  T. 
This  eotuid  n-ill  bu  man  iviidilj  upprohcndod,  perhaps,  by 
placin;^  It  after  tlic  vowel,  m  in  at.  T  we  call  u  breath- 
oODsonant,  the  same  as  P,  because  the  vt>ic«  is  not  concemeil 
in  tlio  foniiatiou  of  either.  As  wo  fouuJ  B  was  the  vocal 
oawi-iatc  of  P,  HO  (lu  wu  lind  the  rocol  fvlluw  of  T  to  tw  Df  j 
and  bearing  the  aiune  relation,     li  w<u  the  tilling  np  of  the ' 


ria.ua 


riml  cavity  wit!)  voic«  while  &«  lip*  were  dosed  cither  xt 
be^nning  or  ending;  of  a  oyllible ;  lO  la  D  formed  bv  tilling 
up  the  contracted  oral  cftvit;  with  voice,  while  the  tongue  is 
in  cimrnot  with  the  roof  of  the  nwnth,  as  seen  in  Figs.  SUS 
and  soft. 

We  see  here,  ako,  the  palate  and  phar^-ngoal  wall  an  ta 
ODDtnct,  ])ruvcntin^  all  eu-ape  by  way  of  the  noae,  and  tha^H 
sound  of  ])  uuy  hv  roiitinucd  until  it  tills  the  oral  cavity,  H| 
when  it  most  cease  by  limitation  of  apaco.    But  if  now  tho 
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be  tdaxed,  so  that  tlie  sound  can  escape  tbroagli  the 
nares,  it  may  bo  continuc-d  bo  long  as  the  langs  can  funiinh 
tlifi  power  to  vibrato  tho  vocaI  chordi,  but  it  in  no  longer  D, 
bat  N  (Bee  Fig.  310).  The  relaxation  of  the  pabite  and 
pharyngeal  vrall  change  B  into  N,  and,  convcr»(*l_r,  any 
enforced  stoppage  of  tho  nasal  outlet  turns  N  into  D.  In 
my  cxperimenta  I  found  tlint  the  surface  of  tongue^ontact 
with  the  roof  was  greater  in  N  than  in  T  or  1)  (*co  Fig. 
811);  but  I  attribute  thia  to  the  fact  that  X  can  be  more 
lily  pnriongod  lliau  either  of  the  others,  and  the  contact  is 
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I  likely  to  become  more  general    Thia  i»  probably  more  acol- 
I  dental  than  ei«ential. 

The  third  difitinctly-marked  point  at  wliich  the  vocal  cn^ 
[Tent  is  interrupted  is  tlie  poeterior  part  of  the  oral  cavity, 
and,  like  the  other  two,  its  function  ie  the  making  of  three 
1  sounds — a  breath,  a  vocal,  and  a  nnnal  tiound.  Thus,  when 
I  extreme  back  of  the  tongue  is  brouglit  into  contact  with 
I  soft  palate  in  front  of  and  above  tho  uvnln,  closing  tlie 
paaaage  to  the  month,  and  at  tho  same  moment  the  upper 
part  of  tJie  pharynx  is  advanced  to  meet  the  palate  behind, 
and  stop  egress  by  the  narc«,  the  organs  arc  in  position  to 
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make  K  or  Q.  In  tho  oul  de  sae  thus  fonned  abow  Uw 
larj-nx,  iho  brooth  or  voice  accumnlnlCB.  If  bmitli  only,  tlio 
Builden  relaxalioit  of  the  tongue  produces  an  explosion  vrliidi 
is  the  &ound  of  K.  If  tli«  wivity  b«  filk-d  with  voice  milil 
tbo  rclaxution  conits,  the  sound  will  be  li.  Th«w  ftoand« 
aie  to  intimatoly  rulated  that  it  is  often  difficult  tn  distin- 
gniiih  between  Ko  and  Go,  n-hen  siMiken  by  penwns  uf  litwe 
liabitd  of  enunciation.    The  i-ieeutiiJ  requiiiito  of  Q  is  tliat 
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the  sound  be  heard  in  tho  throat  prior  to  it«  union  M-ith  ■ 
vowel,  or  if  it  follows  a  vovcci,  as  in  ^ay,  it  mnitt  Iw  made  in 
the  siuuo  way  as  abore  deocnbod.  In  Tig.  31^  is  itliiiitnti>d 
the  poeition  abore  described.  In  my  own  caiw,  I  found  tlut 
the  tongniMMinlact  with  the  soft  palate  waa  greater  in  nuikini; 
G  tlian  in  K,  and  ttiJH  i«  indicated  in  the  tUiMtnUion  by  a  line 
ehowin^  the  tongue  at  a  higher  vlevalion.  The  diffemnce  b 
also  acen  in  two  otlier  riewa,  Figii.  813  and  314.    Neverth*- 
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Uie  relsxatioa  of  the  pharyngeal  n-all,  whilo  th«  tongae  and 
palute  are  in  contiuued  contact.  The  sound  which  would 
otherwi«c  bu  G  h  time  luii^hzfd,  and  hccomee  a  disttact  cle- 
meaUry  Eound,  for  wbicli  our  alphat>Gt  furntehes  no  character, 
and  th«  only  ini^tliod  of  cxpiti;eiiig  it  is  by  the  coinbinution 
of  N  and  (r,  thix  buing  the  tsound  given  wlivn  those  two  let- 
tors  are  combined.  The  surface  contact  i»  nl;^  groater,  aa 
fihowu  in  Fige.  315  and  316,  but  this  greater  contact  it  aot 
c«acutial ;  it  i»  only  [ncidoiital. 


There  is  another  cloes  of  sounds  which  fonn  an  important 
part  of  Articulate  language  of  a  different  chamcter  from  thoM 
wo  Iinve  been  considering,  and  which  are  inatle  principally  in 
the  front  part  of  the  inoutli.  Instead  of  being  iutcrruptione 
or  checks  to  vowel-sounds,  they  are  continnons,  and  may  b« 
prolonged  indefinitely.  Tlit-y  arc  the  romlt  of  a  carrent  of 
air  driven  through  a  email  ajwrtnre,  and  are  toc*1  or  not, 
according  to  the  aonnd  desired.  For  example:  Phtoo  the 
edge  of  the  lower  lip  against  the  edge  of  the  npi>er  front 
teeth,  and  drive  a  current  of  air  tlirough  betneen  the  teutJi, 
or  through  a  narrow  aperture  between  the  edge  of  the  teeth 
and  tlie  lip,  and  F  is  tlie  result.    The  tenninatioii  of  a  vowel- 
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soand  bj  a  breatli-Aound  in  tliis  manner  forme  a  eyllablo  vitli 
F,  or  the  reverse  ;  beginning  a  vocal  Bonnd  by  a  bn-atb-KOHiwl 
in  tUu  laaoncr  prodnoca  the  aamo  roeult,    Wv  can  cltange  F 
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into  V  by  vocalizing  the  breath.  The  two  are  fonned  exactly 
alike.;  the  curreut  of  air  past  the  tcvtli  being  with  voicu  in  one, 
uid  wtthuiit  in  Uiv  other.  In  Pigft.  817  uid  SIS  arts  hccd  the 
pusilions  of  th«  various  organs  during  their  production,  tlit 
ccMitact  of  the  tongue  wit!)  the  roof  of  the  mouth  being  liiiuted 
to  a  small  space  on  the  alveolar  border,  near  the  t>ack  t«etb. 
Another  pair  of  the  tome  character  k  S  and  Z.  S  is  one 
of  the  most  important  eouuds  of  the  £nglUb  Ungaago,  uxl 


Pra-ns. 


a  defect  in  its  cnnnciation  is  more  noticeable  often  than  any 
other  sound.  It  is  eimply  a  current  of  air  driven  through  a 
narrow  chink,  producing  a  hissing  sound,  tlic  count«rput  of 
wliieli  is  frcqui^-ntly  heard  arising  from  a  rariety  of  cuuca 
onttide  of  human  Bpoc«b.  Pbcc  t)te  tongue  against  the 
upper  gum  in  the  same  way  and  position  n*  when  T  i* 
formed,  but  n-Uxiiig  the  end  or  tip  and  making  a  niUTOW 
pMMgv  for  escape,  as  in  Figa.  319  and  S30.    The  Bound  of 
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6  i>  fortueil  by  a  ciirrciit  of  air  driven  llirongli  this  chink. 
Ita  coTreeponding  fellow,  Z,  ia  a  vocal  Hoiind,  and  is  iiiadu 
with  tlio  tonfpie  aiitl  other  organs  in  exxcUy  the  same  pod- 
tioii ;  but  tbi:  bruuth-vurreiit  is  vocalized  in  one,  and  novo- 
caliud  in  tliv  otbor, 

A  tbird  pair  of  like  ohnrnctcr  is  SH  and  ZII — SII  as 
found  in  /<h«A.  ZH  as  found  in  azure.  These  are  not  com- 
binations of  other  eoundii,  as  of  S  and  il,  but  distinct  ele- 
mentary fiounds  for  which  our  al|^iabot  has  no  separate 


Sn  being  breath  and  ZII  vocal.  The  aperture 
for  theae  sounds  \a  similar  to  tliat  of  S,  bat  wider  and  hij^her 
up  in  the  roof  of  the  mouth,  which  seems  to  take  away  the 
abarp,  bi»^ing  sound  chanctoristiu  of  &.  (Soc  Figit.  3^1  and 
333.)  There  ia  considerable  Utitnde  in  m.-iking  tliia  xound, 
and  its  pitch  may  bo  varied  considerably  without  f«eniin^  to 
aSect  its  importance.  For  example,  the  lips  nuiy  be  held  as 
in  P,  or  they  may  be  considerably  ]>rotrudcd.  Tbo  advanced 
poMlion  Ecems  to  be  the  easier  and  more  natural,  hut  the 
reauU  for  pur^wsc*  of  speech  is  essentially  the  same. 

A  foniDi  pair  of  the  e«»ie  kind  is  found  in  the  two 
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Sh  &  Zh 


eoimds  of  Th  lu  heard  in  tAin  and  Mow,  the  former  being 
bteaU)  and  the  Utter  voad.  In  ita  formation,  the  tongn«  Itiw 
cloae  to  the  gum  against  the  back  teeth,  and  the  aperturo  in 
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front  is  broad,  einiilar  to  that  in  Sh,  but  tJie  tonjcue  is  more 
advaaced  and  lies  cioecr  to  tlio  front  teeth  and  adjacent  gum. 
(Sflo  Figs.  323  and  334.)    In  Fig.  324,  thu  &rui  contact  is 
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fthowQ  by  ttio  eolid  block,  nnd  Uiv  HgliUir  contact  hj  tbo 
ehidcd  portion  of  the  etit.  Tliere  may  be  some  biitods  b 
tbe  position  of  tbe  tip  of  tlie  tongue  witbout  timtoiialljr 
affecting  tiio  rwtulu  Tbe  eouud  can  bo  produced  with  tlie 
tODgne  projecting  beyond  tbe  edges  of  the  upper  teotli,  or 
retracted  entirely  within  the  dental  border. 

Still  another  pair  of  like  character  ifi  formed  witli  Cb  and 
J ;  Cb  being  u  breath-«ouud,  and  J  its  rocal  associste.    It  it 


claimed  by  nome  tlint  tliooe  arc  not  dietinct  K>un(l»,  bat  oom- 
binatione  of  othere  already  deu^ribed,  the  former  being  made 
Dp  of  T  Sh,  and  the  luttcr  of  D  Zh,  bnt  I  fonnd  tbe  tongoe- 
contncl  to  bo  higher  up  and  farther  back,  as  eJiown  in  FEgii. 
825  aiid  32rt,  and  therefore  givo  ihem  a  sejiaratc  dt^cription. 
Practically  it  is  of  no  consequence  whether  tLey  be  dinttoct 
eoandH  or  a  conibinalion ;  the  niechaniBm  is  so  nearly  tbe 
aame  a»  to  bo  difficult  to  decide. 

n,  vhich  ufnudly  remains  unclaMified,  strictly  belong*  w 
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much  to  tlio  same  gronp  wo  am  considering  as  F,  S,  or  Sh. 
It  is  an  upirato  (rooglt  or  hard  breathing)  made  in  the  throat, 
and  con  not  bo  spedalljr  illustrntwi.  In  tutuml  vocal  asso- 
ciutu  is  tlio  vowel  AH,  and  together  th«y  form  u  pair  belong- 
ing to  the  cl»H  under  coniiideration.  In  tlie  minds  of  some, 
II  eeema  to  have  been  mieappreheudod  in  ite  foniiation  and 
association  with  other  eouudtf.  It  appcare  to  ha  tho  result  of 
forcing  the  breath  snfficiont  to  creiitc  an  audiblu  current  of 
air  prior  to  the  vibration  of  tlio  vocal  chords  and  nutJiing 
more.     Any  other  value  it  inay  liave  is  derived  entirely  by 


■  rwoiMticc  from  the  cavity  or  tube  wfiich  it  traverees.  To 
produce  the  wjund  of  II.  there  is  not  required  any  change  in 
the  position  of  the  vo«d  organ*  from  that  which  will  admit 
of  quiet  breathing.  For  enunplo,  a  wliiatle  may  be  placed 
between  the  lips,  and  all  the  respiration  may  pass  through  it 
without  audible  sound ;  it  is  only  wiien  force  is  used  lo  create 
more  rapid  vibration*  of  air  that  the  sound  is  hcani.  II  i» 
the  sound  of  an  air-ourrcnt  without  vocal  ribratiom,  wliich 
wand  is  modified  by  resonance  the  game  a«  the  vowels. 

This  exphination  of  II  i§  the  explanation  of  the  forma- 
tion of  whiflper«d  !*|)Occh  which  by  some  has  been  conaidvred 
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myetcrioiu.  Tlic  only  iiudible  Aound  in  whimpering  ii  tliatof 
»  forced  current  of  air ;  and  the  formatioa  oat  of  it  of  eji* 
lablee  and  words  is  by  resonance  without  voice,  the  rosonating 
changes  iu  tliu  buccul  und  uukiI  <»viti«ft  b«i»g  idcuticul  with 
thoM  when  the  vocal  diurds  vibrate.  It  reqalra  more  lung* 
power  to  produce  this  audible  current  of  air  iJian  it  doet  to 
produce  sound  by  vibration  of  the  vocal  chords  when  the; 
are  under  tcosioo,  and  for  thin  reosoti  wlue[H-nng  is  mora 

Ito-m. 


tireeome  than  Bpeakinff.  A  little  reflection  will  show  that  En 
whispered  speech  there  can  b«  no  double  cODSOiumts,  luch  » 
we  call  vocal  and  breath  consonants.  Vocal  oonsonanta  can 
not  exist  in  true  wbiii|>crfd  Kpeccb  ;  conxequenlly,  whtopered 
InnguafTO  is  deprived  of  ciglit  elemeiita  which  enter  i^Xo 
artietdatc  epoech.  Papa  and  Bain  in  whtepcr  an  the  tUDt, 
M>  arc  nUo  Ko  and  Qo,  etc 

We  Iiare  thus  described  all  the  so-called  coosoiuDtftl 
eounds  of  the  EngUah  lanjpiage  save  two,  and  airanged  theu 
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[q  two  cloMOi,  tho  fint  class  consietuig  of  tlm-o  groupe  of 
trioa,  and  Uie  seoond  class  of  six  pain.  Tiiu  tuu  vx<;<.']>ttotu 
to  tbis  clttEsification  are  L  and  It,  botli  of  which  partake  as 
much  of  ttiu  vowel  character  as  the  oonaouaiital,  and  are 
usually  ealli-d  Bciui-voweU. 

L  is  produced  by  holding  tlio  tip  of  the  ton^o  in  con- 
tact with  the  gum  as  in  T,  bat  rekxing  it  nt  the  eidos,  and 
attvriog  throufcli  this  passage  the  vocal  current.  In  Fig.  327 
this  relaxation  of  tti«  sides  is  shown  bj  a  lighter  Iwnd  across 
tODgae.    In  Fig.  8^  this  contact  with  tho  roof  of  tho 
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montli  ifl  seen  to  be  only  in  front,  L  also  poccive*  some 
chamcteriatio  augmentation  from  tlie  vibrations  of  the  sides 
of  the  tongue  as  the  current  prnwoa.  l*hyf»iologically  the 
sounds  of  L  and  D  are  so  nearly  alike  tliat  D  is  contincd  in 
the  mouili  and  L  escapea  at  the  sides  of  the  tongue,  all  the 
other  organs  bciiiR  in  the  same  poeilioTi.  Their  ne;tr  relation- 
ship is  n-adily  observed  by  tho  ease  with  which  they  are  both 
sounded  in  words  whoro  they  come  tog«rthcr,aii  in  "handle";- 
tho  L  then  lakes  tlio  place  of  a  vowel,  tho  two  sounds  blend- 
ing without  the  interposition  of  a  vowel.  During  its  pro- 
dootion  the  -palate  and  pharj'ngcal  wall  most  be  in  contact, 
to 
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or  the  Bound  will  b«  imperfect,     Althongli  not   entireljr 
do6tru,vcd,  it  will  be  luuulizcd  by  tho  CM.ipc. 

Id  Fi<;.  ^29  it  shown  the  pOAilion  of  the  ton^e  in  innlciag 
the  Mund  of  R.  Tlie  oral  cavity  at  the  tJuie  of  the  formation 
of  thia  sound  correspoiidB  with  that  in  tlwi  prudnction  of  the 
vowel  AH.  In  fact,  many  people  sound  It  *o  sliphtly  that  it 
is  little  if  nnything  more  tlinn  the  rowel  AH.  Itut  the  foi^ 
matioii  of  R  requirei)  that  the  tip  of  the  tongue  should  bv 


pointed  upward  aud  vibrated  while  the  enrffnt  itt  pnasinp. 
"With  some  the  tip  of  tlio  tongue  is  distinctly  fell  nguinct 
(ho  roof  oE  the  mouth  during  these  vibmtioDB  :  while  with 
othoi*  it  ta  below,  aa  represented  in  the  ilhi-t  rat  ions.  Kuither 
doca  It  gecm  requisite  that  the  tongue  ehoukl  be  pointod  to 
the  same  locality  in  the  roof— it  may  !»  farther  forward  or 
farther  baek.  The  sound  of  R  is  produced  by  the  rapid 
inli-rruption  of  the  voice,  in  the  above-described  manner,  in 
the  middle  of  tho  mouth.    In  some  language*)  thi»  aonnd  Is 
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maoh  more  marked  and  dietiDct  than  it  is  generally  niftde 
ID  EnglUh.  AVitli  some  Esgltfib-epeaking  people  it  is  an 
affectation  of  rcfi»oiri«iit  to  banish  It  idinofrt  entirely. 

Tbe  foregoinj;  explanation  oompriecs  uoarly  all  Uic  dis- 
tinct Bonnds  wliicli  funn  tlie  Englisli  language.  The  sound* 
of  tlie  otlier  tettora  of  tlio  alphabet  not  here  named  are  either 
rcpvtitioTig  or  combinations  of  tltoiw  described,  or  are  not  so 
distinctive  in  tlieir  niecbanism  as  to  be  illustratot)  by  dia- 
grams. For  example,  C  is  a  repetition  of  K)  or  S,  as  it  is 
oeod  either  hard  or  soft.    G  soft  is  the  same  as  J,  and  Vf  is 

fM-MO. 


__  y>qHr1y  tlic  Towel  "  00  "  *  thnt  a  diagrnm  can  not  illiiBtrntc 
''Sbf  spprcciable  rariation.    X  is  a  combination  of  K  and  8, 
oto,  etc. 

The  foregoing  descriptions  and  diagrams  are  not  advanced 
36  the  only  method  by  which  the  different  sounds  they  illns- 
tnto  can  be  produced.    Tlioy  arc  novcrthclcte  bcHcycd  to  be 

*  DriiiUrM  M>y> :  "  T\xt  ■ouod  ol  tbc  Rn);IIih  rooal  W  differ*  from  lb« 
*e«*l  00  mtolj  In  iho  fncl  that  the  tundamniUl  TO«p1«onnd  li  proiluetd  In 
tte  hrjiu,  tad  tvcvirsi  it«  o^lorln);  from  tin?  oral  cavitj ;  irhiie  tlic  ilUiinrtlT* 
toiwd  «I  (he  «oiuoniint.  Ilioncli  nlxo  mlortd  b;  the  rMowuipe  o(  tbo  onl  MTltf, 
Is  maufMRBtd  U  the  labial  orUlcc." 
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tfao  arrnngcmcnta  of  the  rarioiu  orgMU  whidi  ore  unlvenally 
found  1o  be  tlie  easiest,  and  most  in  conformity  witli  p]ijr>io- 
It^ical  function.  As  a  sraeotiGo  experiment,  many  of  the 
eouudfl  cut  bo  perfwtlj  produced  or  doocly  ituitated  in  sotm 
oth«T  ytny.  For  example,  S  can  bo  niudc  with  the  tip  of  the 
tongiie  ciirted  backward  in  tlie  roof  uf  the  muuth,  T  may  be 
made  uHtb  the  tongue  placed  at  various  ]K>iuI«,  etc.,  and  even 
musical  inetmmente  aiid  tnacbines  can  be  made  to  prodttOB 
rom)]s,and  taa  limited  degree  consonants.  (Tliitdren  do  not 
place  tJieir  orgtiiu  for  wticnlattuD  as  the  reenlt  of  scientific 
teaching,  but  as  tlie  restdt  (not  the  cause)  of  the  effort  to 
imitate  the  sound ;  and,  lut  the  action  of  the  orgnns  KcqiiinMl 
in  that  way  is  almost  umvciwtUy  idenlioil,  it  proves  the  one 
to  bu  normal  and  the  variatioiu  abnormal. 

I  bare  adopted  the  usual  divisions  and  deeignationfl  of 
TOwela,  eonsonantfl,  and  semi-voTCcls,  but  it  is  a  vlaseification 
tltat  will  hardly  satisfy  any  one  who  becomes  familiar  with 
the  subject.  Of  the  so-called  coDsonants,  nearly  one  half  arc 
not  consonant — i.  e.,  wKA  aound  (vocal  sound)  or  toundmy 
with.  P,  B,  T,  D,  K,  and  O  are  called  fftu/«f ;  bat  B,  D, 
and  G  arc  certainly  not  mute,  nor  are  P,  T,  or  K  any  more 
mute  than  F,  Th,  or  others. 

The  table  on  page  457  ehows  a  cloKiflcation  more  in  accord- 
ance  with  their  mechanism.  This  table,  prooeedJag  from 
ri^it  to  left,  may  represent  the  oral  tul*  or  cavity  from  Ibo 
Tooal  dioixlB  to  the  lips  incluBive,  and  the  sections  indicate 
the  points  along  the  line  where  the  sounds  are  mode  or 
checked. 

Tlie  following  cxphination  of  the  meclmnifim  of  vocal  ar- 
ticulation  supposes  tlie  normal  integrity  of  all  the  organs  oon- 
cemed,  each  fulfilling  its  natural  function,  bi  tlie  production 
of  all  the  vowel-sounds  of  the  English  !angun(re  the  veil  of 
the  soft  palate  is  elevated  and  lings  the  posterior  wall  of  the 
pliarvnx.  This  is  essential  to  the  formation  of  resonating 
cavities  of  uniform  tone<'haractcr.  ConsetjueUtly,  if  tllo 
palate  be  destroyed  or  cotigeuitnlly  absent,  a  new  reaonating 
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cavity  is  exposed,  and  the  tone^haracter  of  the  huccal  cavity 
is  changed.  These  souflds  can  no  longer  be  made  in  the  same 
way,  and  in  many  cases  can  not  be  made  in  their  pnrity  at 
all.  In  some  other  languages,  the  French,  for  example,  na- 
salized vowels  and  other  naaal  Bounds  form  an  important  part 
of  the  speech,  hut  when  snch  Bounds  are  introduced  into  the 
Engliflh  they  destroy  its  pnrity. 
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Th 
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Sh 

Oh 
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JJ 
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A  diBsertation  on  the  mechanism  of  speech  would  be  left 
incomplete  if  it  were  confined  to  articulation  with  normal 
organs  alone.  It  is  a  remarkable  provision  of  nature  that  in 
many  cases  destruction  of  an  organ  does  not  involve  a  destmc- 
tion  of  the  f  nnction  performed  by  it,  and  this  is  notably  the 
case  with  vocal  articulation.  The  teeth  may  be  suddenly 
destroyed,  and  at  first  the  effect  seems  disastrous ;  but  very 
shortly  the  lipe  and  tongue  accommodate  themselves  to  the 
change,  and  the  function  of  the  teeth  in  articulation  is  nearly 
or  quite  regained.  The  palate,  which  performs  such  an  im- 
portant office,  may  be  destroyed,  and  its  loss  compensated  for 
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in  a  great  meosnra  hy  an  increased  actt^Ht;  of  tJte  pliarrngeml 
mnscJeH  and  a  nvw  om  of  tlie  moeclcfl  of  tbc  nonMiU.  Tha 
pliononiC'Uii  in  nliiiontiul  oniculation  are  often  truly  remariL- 
able.  Ill  my  practice  of  treating  congenital  and  accidi^tal 
ledoiu  uf  till)  bard  aiid  soft  padatv,  I  have  seen  nearly  every 
coucvivablv  varit-ty  of  deformity  and  bnvc  observed  the  pbe- 
nonivna.  In  congenital  cased  tbe  absence  of  the  palaut  ig 
often  corapensated  Iit  an  extraordinaiy  nee  of  otlier  organs  in 
a  manner  tliat  would  e«cm  iinposfiible.  The  inability  on  the 
part  of  (<onio  to  maku  tlii«  oompeiiMlioii  give*  grcatur  variety 
to  tlio  i>lionotnena,  ro  miicb  eo  tint  it  ia  quite  imjMMsible  to 
declare  by  an  ob^rvation  of  a  defective  palate  witliout  tha 
aid  of  tlie  car  wliat  it«  effect  is  upon  the  iudiWdual's  epeecli. 
Neither  the  size  nor  the  extent  of  tJio  deformity  will  deter- 
mine tlic  effect  npon  articulation  bocfttuse  of  tiiU  oompenfiation 
by  otlier  organs.  A  few  oxamploe  from  practioe  wtU  (Illus- 
trate these  points : 

A  lady,  about  thirty  years  of  age,  belonging  to  the  higher 
gimdes  of  society,  of  intelligcnoc  and  education  snitvd  to  her 
Btation,  came  to  me  for  treatment.  The  fiasure  of  tlie  lulate 
wa«  confined  to  the  velum,  the  apex  of  the  cleft  reaching 
only  to  the  edge  of  the  hard  palate.  I  wrote  tipon  a  slip  of 
paper  ttic  following  eyllables :  GO,  KO.  SO.  HO.  JO,  DO, 
Olio,  NO,  TO,  and  repeated  them  on  the  slip  Beveral  time* 
promiftcuouKly.  and  handed  it  to  her  to  pronounce  aloud  n« 
distinctly  xi  jwxfwble.  Of  the  whole  lift.  TIO,  JO.  and  NO 
were  the  only  onea  tliat  eonid  with  certainty  be  distingniahed. 
AJI  the  rwt  were  alike  prononnoed  NO.  No  difference  what- 
ever appeare^l  between  her  GO,  KO,  and  SO.  Thcontieally, 
lite  S  and  CII  were  in  her  power  to  make  jwrfectly,  and  I) 
and  J  approximately,  and  K  and  G  the  only  on«  theoreti- 
cally inipo^iblc.  No  amonnt  of  training  from  infancy  had 
served  to  develop  ihcee  sounds,  which  came  to  ber  only  after 
the  introduction  of  an  apparatus. 

In  another  case,  of  an  Irinh  girl  in  the  lower  walks  of 
life,  nincteea  yim»  of  age,  with  a  fi^fiuro  exactly  «imilar  to 
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the  foregoiug,  the  somo  cspcriniviit  was  tried,  nilh  lulditional 
s^rlUblufi  of  u  iiiurc  complicated  cliaractcr — such  as  ist,  idst, 
ox,  etc  Tltifl  ex|>eriiiiciit  wa^i  tried  before  tho  uitroductioD 
of  nay  iii:i>tnimeikt,  ip  the  pret^ence  of  a  Dumber  of  enrgeons, 
who  wore  ouly  governed  by  their  hearing  in  detcrminiiig  her 
pronnnciutioii.  Every  sylluble  vra«  to  distinct  tEiat  it  was  uot 
DiistAkc'ii  by  itny  unc  In  thi;«  cxerciHC  the  tUtenera  were  not 
aided  bv  any  knowledge  of  the  syllable  before  it  wa£  spoken 
by  tlio  patient.  The  only  critici^u  waft  tho  naealiznliou 
wltich,  when  »he  came  to  read  or  in  conversation,  mwle  her 
Hpeerh  disagreeable.  Theoretically,  her  K  and  O  should 
have  been  entirely  wanting,  but  tlicy  were  so  clenr  ttittt  ftlie 
wa«  not  nii«taketi  iu  a  dingle  instance. 

A  tltird  eii»e  na^  aa  followft : 

A  father  bronght  hifi  &on  to  mc — a  young  man  of  mature 
years,  who  bad  liefiuru  of  the  Koft  palate  only.  I  was  nut 
favornbly  impressed  with  the  intellectual  development  of  the 
young  man.  He  seemed  iitn])i(l,  and  had  but  little  realisation 
of  his  own  condition.  His  speech  was  very  bad — much  worse 
than  most  cases  where  the  tis-uro  is  no  larger  than  his.  Ills 
reading  wm  a  monotonous,  half-idiotic  t«ound,  nnth  but  little 
distinotJon  of  vowehi,  consonantfi,  Nvllables,  or  words.  After 
two  or  three  interviews  I  cxmoto  the  conclusion  that  it  would 
bo  hopclLVs  to  expect  any  improvement  from  hitn  in  thu  use 
of  an  artitioial  palate,  and  I  fnuikly  told  the  father  that  I 
could  not  encourage  tho  undertaking.  Upon  being  urged 
for  reasons,  I  stated  them  as  delicately  as  possible,  as  being 
based  on  what  xccnied  to  mo  to  be  defective  mental  power. 
But  finch  an  intimation  war>  not  to  be  listened  to  by  the  fond 
parent,  who  saw  no  reason  why  "  his  boy  "  should  not  have 
ui  arlitlciiil  palate  as  well  as  any  one  else,  as  he  was  ready  to 
pay  for  it.  A  f ler  a  complete  midcn'tauding  by  tliem  of  what 
woald  be  necessary  for  him  to  do  for  himself  after  my  work 
was  done,  I  made  and  adjusted  the  appliance.  Within  tlio 
same  hour  after  ii«  introduction,  I  set  him  before  me  and 
directed  him  to  imitate  exactly  every  motion  of  my  lips  and 
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ereiy  souud  of  my  voice.  After  a  luilf  hoof's  training  he 
cimndutod  every  eoiind  of  tb«  Knglinli  Unguag«  vitli  nil  the 
distinctness  and  precisioii  of  one  with  wull-formvd  orgaas. 
TLifl  he  would  do  under  my  dictation,  execnting  my  wilt 
almoet  oa  if  ho  luu]  no  will  of  his  own.  Not  only  eonnds, 
but  words  and  eentoncoe  were  rei>ctted  with  cleamtisa  and 
diatinctnees ;  and  1  be^io  to  rojieat  the  diMOOnigement  I 
had  given  tlicm.  But  pni^eiug  from  my  diotation,  lie  dropped 
into  Itis  fonnor  habit  of  monotonous  iudistiDctnese,  and  I 
became  \es»  hopeful  of  ultimate  raenlta. 

Another  ca«u  watt  that  of  a  young  lady,  sixteen  years  of 
tgfi,  unnsuully  bright  and  intelligent,  with  line  tntisical  and 
^Utic  taAtc.  Ti)e  fissure  extended  through  both  haid  and 
soft  palates  to  tlie  base  of  the  alveolar  ridge.  Extcrnully 
there  wna  a  hartvlip,  whit-b  Imd  been  operated  upon  in  in- 
fancy. With  tliis  ptient  K,  O,  and  S  were  impossible. 
By  no  effort  could  she  make  any  sonnd  approximating  to  K 
or  G,  and  her  effort  to  mako  S  was  a  gurgle  in  the  throat. 
CQ  was  uuattniuable,  as  well  n«  Euch  ooinbinations  as  ist, 
dst,  k«,  etc.  So  eeositiTe  was  she  to  the  deft-et  that  the  kept 
herself  from  sodety,  and  waa  growing  morbid  under  her 
affliction.  KetdisJng  her  iittcr  inability  to  pronoanco  some 
words,  she  finally  formed  the  luibit  of  avoiding  the  use  of 
such  words  in  her  conv^nation,  and  eillicr  used  i^onyms  or 
expressed  the  idea  by  a  differently  conslructtd  seuK-ncc.  I 
constructed  an  apparatus  for  her,  and  three  years  aftcnvard 
bIio  read  before  thf  wmit!  company  of  Burgeons  before  referred 
to.  She  liad  conqiien-d  every  i-onnd  singly  and  itt  ita  more 
complex  combinations  except  S,  and  tliis  was  still  made  in 
the  throat.  It  was  nevertheless  made  distinctly,  and  could 
not  bo  nii&tnkcu  for  any  other  sound  ;  but  it  was  made  im- 
properly, and  was  wanting  in  the  sliarpnces  whidi  dinraoter^ 
izes  S.  K  and  Ct  were  perfect,  and  tl>o  former  nasalization 
of  the  vowels  had  pactsed  away. 

An  entirely  different  manifestation  from  any  of  th©  pro- 
ceding  was  that  of  a  man  tlurty-fivo  years  of  age,  who  had 
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doable  fissure  of  the  paUte  complicated  with  double  hare-lipi 
Tho  Up  had  been  very  akiUfufly  operated  upon  in  early  Ufe. 
lie  had  grown  n  heavy  beard  arid  iiiu^taclie.  and  n«  tho  tjutura 
of  the  lip  was  on  tlie  median  line  the  parting  of  tiie  iiitistodie 
was  natural  and  gracefnl,  and  there  was  no  external  sugj^stios 
of  any  dcfonnity.  The  intannaxillary  bono  had  bt-cii  re- 
moved, and  all  the  inciiwr  teeth,  luAving  a  wide  gap  bclwcon 
tlie  two  eides  of  tiiv  nmxilliu,  covered  in  front  by  the  lip. 


m-ni. 


Fig.  331  rcpreeents  a  model  of  the  month  referred  to.  A  A 
eliows  the  bifurcated  nvnln  at  the  extremity  of  tlic  remnant* 
of  the  eoft  palate,  whicli  ia  here  sliown  a»  drawn  np  nnder  the 
action  of  the  In'vitomt  palati.  1)  is  the  superior  pharyngeal 
constrictor,  drawn  forward  and  in  contact  with  tlio  uvulte. 
C  C  flhowa  the  paintoplisryngeal  mnsclc*,  tho  borders  of  the 
pliarynx,  and  I)  I)  the  palato-gloesni*.  The  vomer  and  tur^ 
binated  bonca  are  seen  oxjiosed  in  the  anterior  part  of  tho 
nasal  cavity, 

In  thifl'cflwc,  tho  eounds  of  TU,  T,  D,  S,  Z,  SH,  Zn,  CII, 
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md  J  were  entirely*  vrnotiiig.  His  Bpcodi  wu«  go  bod  ibat  io 
giriiig  liini  a  paaaage  to  read  before  an  andience  not  ft  word 
of  ull  lie  rvad  n-as  understood  b;  bis  beerere ;  and  yet  tlus 
miui  could  prouoiiutx!  the  Bounds  of  K  and  G  with  tlie  ut> 
most  cleamefe  and  distinctness,  not  to  be  niisnpprcbendod  or 
mUunderfetood.  The  jdienomenon  was  a  mystery  to  nic  luitU, 
in  uij-  furtbcT  cxpcriuienis  n*itb  him,  I  discovered  tlutt  bo 
brought  tbc  root  of  tlic  tongae  and  the  advanced  pbaiTngeal 
vail  into  contact.  Tlie  abBCimc  of  m  iniportiint  an  orgnn 
in  normal  articulation  was  liere  conipensatod  for  by  a  littlu 
greater  activity  of  tlii;  pliaryogeal  constrictor  and  tbe  toii^o. 

r>n.  in. 


This  action  of  tlic  superior  constrictor  of  the  pliai^'nx  could 
be  ver}-  pliunly  olwerved  by  tickling  it  witli  a  caaielVhair 
pencil  wlien  tbe  patient's  moutli  was  o]>L-n,  when  it  would 
develop  into  a  strongly  marked  ridge  or  cord  tiorizoutally 
across  the  pbarrnx. 

The  fonnntion  of  a  tnU  de  *ae  altovo  the  vocal  chords, 
easential  to  the  production  of  K  or  G  veithout  the  interpo- 
sition of  tlie  palate,  t<t  shown  in  Fig.  332.  The  sounds  of 
T,  I>,  etc,  were  inipowilile  liepause  the  necessary  obstruction 
to  tbe  tongue  in  their  formation  was  wanting,  and  art  most 
be  resorted  toi,  to  supply  a  barrier. 

Altogether  the  most  extensive  deformity  tS  this  kind, 
and  tbe  one  having  the  most  disastrous  influence  on  thu 
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epeech  that  I  have  ever  eeen,  was  a  joang  man  upon  whom 
Professor  J.  L.  Little,  of  the  College  of  Physicians  and  Sur- 
geons, New  York,  operated  for  compound  hare-lip,  and  who 
afterward  came  into  my  hands  for  an  artificial  palate.  The 
patient  was  nineteen  years  of  age,  and  np  to  that  period  no 
operation  had  ever  been  performed  npon  the  lip.  The  de- 
formity waa  horrible.  The  intennaxillary  bone  with  its 
integument  was  suspended  from  the  septum  of  the  nose 
nearly  at  its  tip,  and  behind  it  there  was  no  upper  lip  what- 
ever. There  was  no  roof  to  the  mouth  from  front  to  rear ; 
the  gap  was  the  widest  I  liad  ever  seen.  So  also  was  the 
distance  across  the  jaw  from  the  outside  of  the  molar  teeth, 
and  the  distance  between  the  canines,  the  greatest  I  have 
ever  measured.  Dr.  Little  was  very  successful  in  his  opera- 
tion on  the  hp,  removing  the  deformity  entirely.  Previous 
to  the  introduction  of  an  artificial  palate,  the  following- 
descrihed  experiment  was  tried  in  the  presence  of  a  number 
of  well-known  surgeons :  I  wrote  upon  a  slip  of  paper  the 
following  syllables,  which  the  patient  pronounced  to  the  best 
of  his  ability,  repeating  each  one  several  times ;  BO,  SO, 
TO,  HO,  MO,  FO,  KG,  PC,  GO,  DO,  ZO,  JO,  NO,  VO, 
CHO,  THO,  SHO,  RO.  The  sound  given  by  him  to  each 
of  these  syllables  was  written  by  the  gentlemen  present  as 
nearly  as  they  could  be  understood.  A  comparison  of  the 
various  records  showed  that  the  only  unmistakable  syllables 
of  the  whole  list  were  KO,  GO,  and  HO — all  throat-sounds. 
Of  the  doubtful  ones,  NO  and  MO  were  interchangeable, 
and  so  were  LO  and  RO ;  and,  of  all  the  others,  no  sound 
that  he  gave  was  any  clew  to  the  syllable  he  was  trying  to 
pronounce.  The  explanation  of  his  inability  is  not  difficult. 
It  was  quite  impossible  for  him  to  make  the  labial  sounds 
when  he  had  no  upper  lip,  and,  in  the  short  time  which  had 
elapsed  since  Dr.  Little's  operation,  he  bad  not  learned  to 
use  it ;  and  the  absence  of  any  alveolar  ridge  in  front  pre- 
vented the  formation  of  all  dental  and  other  sounds  made  in 
that  locality. 
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Ono  of  tlie  most  peculiar  featarea  of  this  case  wat  tbe 
production  of  K  and  G.  lu  all  other  cases  of  eiuiilar  ehtn^ 
ter  the  action  of  tiie  superior  constrictor  of  tlio  pliuTM 
could  bo  Eoen  wlivn  irritAtvd  and  examined,  but  I  euuU 
excite  no  visible  action  in  Iiim,  and  to  ascertain  wliera  tbi 
coujuaction  was  which  formed  those  sounds  I  tried  tla>  f4- 
lowing  experiment ;  Ftilliug  the  tongue  forward,  I  paintod 
the  back  wall  of  tbe  pbur^ux  witb  some  ctialk  and  wattr 
and  ruquired  liim  to  articulate  K  or  G;  and  tben  pollu^ 
tbc  tongiie  again  forward,  the  contact  vaa  marked  bjr  a  tran*- 
fer  of  the  chalk  to  the  ton^o,  but  at  a  lower  point  than  I 
had  ever  &ccii  before  in  may  person.  It  wan  not  the  soperiof 
constrictor,  but  tliu  iniddlu  c-oiiHtrivtor,  which  was  in  act)] 
and  at  a  point  a  little  above  the  glottis. 

The  foregoing  examples  are  sufficient  to  illnstratA 
variety  of  phenomena  observed  with  congi^nit^l  cleft-; 
people. 

In  CHSGS  of  Kucli  persons  as  have  lost  the  whole  or  a 
tion  of  tiio  palate  by  accident  or  discaitc,  the  result  ia  an  im* 
mediate  convincing  proof  of  bow  articnlation  ia  nomiallj 
acoomplislied.  Any  considerable  perforation  or  loaa  of  tbe 
roof  of  tlio  mouth  makes  recognizable  spoocli  impOAsiUe. 
Such  people,  after  a  time,  overcome  eomc  of  the  diffleultiei, 
part}_v  b_v  a  u»c  of  tlic  nasal  oon*1riotom  mid  partly  by  an  ifr 
creased  activity  of  the  pharyngeal  constrictors.  But  aa  thesa 
lesions  generally  occnr  in  adult  life,  the  sufferers  rarely  ao 
quire  the  same  facility  wen  sometimes  in  congenital  casea. 
Kcvorthcless,  a  simple  apparatus  filling  or  covering  the  pe^, 
foration  restorer  normal  articulation  immediately. 
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PART   Y. 
THE  ESTHETICS  OF  DENTISTRY. 


CHAPTER    XX. 

ABT  CCLTUBE  IS   DENTAl.  PBAOTICE. 

The  title  of  this  chapter  may  suggest  to  Bome  the  disciis- 
Bion  of  obI;  ideal  or  imagtnatiTe  BubjectB.  Its  ohject,  how- 
ever, is  DO  mere  poetic  exaltation  of  dentifitiy,  but  rather  a 
treatise  on  a  preemiaently  practical  branch  of  mechanical 
Borgery. 

*'  In  no  department  of  dental  practice  doea  the  want  of 
that  taste  which  indicates  artiBtic  culture  become  so  manifest 
as  in  the  failure  to  restore  the  natural  expression  by  the 
rejdacemeut  of  lost  dental  organs.  It  is  unquestionable  that 
the  majority  of  the  profession,  engaged  in  this  branch  of 
practice,  have  given  more  thought  and  labor  to  the  best 
methods  of  restoring  impaired  functions — securing  comfort, 
usefulness,  and  darability  in  artificial  dentures — than  to  the 
equally  important  question  of  correlation  of  the  snbstitnteB 
with  the  general  physical  characteristics  of  the  patient.  To 
this  account  are  to  be  charged  tlie  nnseemly  incongruities 
constantly  staring  the  observer  in  the  face  from  mouths 
whose  lost  organs  have  been  replaced  in  disregard  of  this 
universal  law.  No  matter  how  anatomically  correct,  or  how 
skillfully  adapted  for  speech  and  mastication,  an  artificial 
denture  may  be,  yet  if  it  bear  not  the  relation  demanded  by 
age,  temperament,  facial  contour,  etc.,  it  can  not  be  otherwise 
than  that  its  artificiality  will  be  apparent  to  every  beholder. 
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"Tbis  Uw  of  coirelation — liarmonj' — ranning  tliron^ 
nature,  attracts  and  enchants  oe  hy  an  infiuito  diversity  of 
manifestations :  tliu  faihiru  to  ruco^izc  it«  dcmuula  hy  ut 
is  corirepondingly  abliorrvnl  to  our  aon&ibilitiefl.  In  tbo 
social  lathering,  a  lady  who  appreciates  lite  htw  of  hannoRjr 
delijthts  the  eye  by  tho  taste  disptuyvd  in  Lcr  nttJro ;  another, 
tliongb  more  cluboratoly  and  oxpcntiivoly  adonivd,  yet  failing 
to  harrnonizo  tlio  dci«il8  of  her  costume,  attract*  attcntJon 
ordy  by  the  inipr(«*ion  of  incongruity.  We  hear  fnyguetiUy 
from  a  lady  who  is  selecting  a  bonnet,  or  from  a  gentleman 
pnrchastng  a  fajit  or  other  article  of  vrearing  apparel,  the 
question  to  a  friend,  Dm*  this  become  met  tliu  query  indt- 
caUng  the  recognition  that,  however  exquisite  the  material 
or  excellent  the  manufacture  of  the  article,  a  oertain  law  of 
fitne^  prevailfl,  the  failure  to  comply  with  which  makes  Ui« 
wearer  appear  ridicuIouH.  Wo  meet  in  tho  atrcct  one  the 
color  of  who8c  hair  we  expect,  by  the  law  of  Msoeiation,  to 
be  fair  or  nandy ;  and,  if  otlierwiae,  a  wig  or  a  dye  is  in* 
etantly  suggested. 

*'  There  is  n  relation  between  the  physical  form  and  the 
voice,  from  which  wc  arc  led  to  infer  in  mlvance  tho  charao- 
ter  of  the  tones  which  from  any  given  indiridnal  mar  be 
expected.  Tliis  law  of  association,  in  any  ease,  having  led 
lu  to  anticipate  a  ba«»  voice,  the  anomaly,  sliould  a  faUotto 
greet  us,  is  ahnoKt  ludicrous. 

"So, not  to  multiply  example*,  tho  dullest  observer  tearna 
instinctively  the  demands  of  tliis  great  law  of  oorrelatioa 
The  arii»t'M  euocess  depends  npon  the  extent  of  his  percep- 
tion of  it.  The  botanist  cHt««m8  it  a  guide-post  in  hiit  in- 
vestigations. The  oompwrutivc  anatomist  regards  It  as  i 
fundamental  principle.  The  edentirt,  In  every  direction  of 
rc«c*rch,  knows  its  importance.  To  the  dentist,  the  extent 
of  its  recognition  determines  his  status  M  a  mere  nieebaoio 
or  an  artist. 

"  A  broad,  square  face,  or  an  oval ;  a  Urge,  coarse-featared 
man,  or  a  delicately  organired  woman ;  a  miss  of  eigfateeo, 
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or  t  mntron  of  fiftv;  a  bninotte  or  ft  blonde — tlicec  and 
otlicr  varictfc«  jinwent  ii«  mniiy  differing  tj'pcn,  with  t«etli, 
in  size,  shape,  color,  density,  etc.,  corresponding.  If,  tlien, 
teetli  oumlated  in  their  cimrscteriatics  to  those  whit^h  aatiire 
ueigim  to  one  elasfi  bo  iniicrtod  in  tlic  mouth  of  uim  whose 
phj-sicx]  organization  dcinatKU  a  dilTvrftit  order,  the  cffi.-ct 
can  not  I)e  otherwise  than  di^plcai'in^  to  tlie  eye,  whether  the 
obeerrer  be  skilled  in  perception,  or  iniuilivety  recoj^ux«e 
iahariDony  without  utideretandiug  the  cause.  A  careful  ob< 
MTvation  and  record  of  thetw  distinguishing  ehnnicteriatioa^ 
correlations — would  go  fur  toward  v^titblixhing  prustlietio  and 
ffiethetic  dentistrr  aa '  exact '  adencea.  There  i»  as  ricl)  a  field 
tlins  openc-d,  and  as  wortliy  of  oultnre,  as  those  which  are 
attracting  ki  iivmy  to  microscopic  and  other  investigations  of 
the  tiwuea ;  ao  opportunity  as  promiaing  as  that  which  incite*; 
otber»  to  perfection  in  structnml  ptxwthetica ;  and  a  reward 
in  professional  status  and  pecuniarj  rcmoneration,  not  less 
deserved  than  tliat  which  is  accorded  to  superiority  in  any 
other  branch  of  practice."  • 

Theoretically,  dentistry  is  a  science  and  an  art.  Practi- 
cally, to  a  very  great  extent,  it  haa  been  empiricism  in  place 
of  K)enc«,  and  bungling  mechanism  in  place  of  art.  Never- 
thelcM,  it  has  established  its  claims  to  be  a  sciunco  by  it« 
in wtigatione,  and  by  ite  organtzfid  eystotn  of  practice ;  but, 
B8  an  art  capable  of  tiiking  rank  nit  one  of  the  line  arts  it 
seldom  finds  an  advocate,  and  still  more  seldom  a  practitioner. 
The  dental  surgeon  iiseumes  for  his  department  a  position  of 
snperiority,  and  consigns  the  other  to  the  workshop,  where 
the  only  idea  of  art  comprehend*  ordinary  iiH-cbimica.  As 
a  consequence,  artistic  dentistry  lias  never  risen,  except  in 
rue  individual  cases,  to  anything  above  mcclianical  dentistry, 
and  the  vur>-  term  by  which  the  department  ii>  known  tx  uwd 
ai  one  of  repmaeb.  In  every  aaeembhigc,  public  or  private, 
on  the  street,  in  the  drawine-room,  or  wherever ' 
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ve  see  displaced  the  disgraceful  productions  of  tLeao  dental 
mechanics.  It  bccomee  a  eeriooB  question  whether  tUe  art 
of  iU'ntitiry^  iii^ide  from  Bomo  niotliodii  in  opvratiti^  un  the 
natural  teetli,  \i\\^,  willi  all  tho  iiivcntiuUH  aud  iiii])rovomcntB 
of  the  last  decade,  made  any  advance.  Tlie  operative  deport- 
ment bu£  aHHtimud  to  be  ihe  department  par^xudienca  and 
per  sf,  and  we  hvu  the  rc^ultii  in  thv  oducatiou  of  a  now  pro- 
feesional  j^enerstion,  who  ignore  any  knowledge  of  prottlivtio 
dentifitry  an  unworthy  their  talents ;  not  renlining  that  a  iiiiu- 
tery  of  all  it«  clemcnfe  will  do  more  to  perfect  their  nkill 
OTCn  ill  the  one  department,  tlian  any  other  oourm;  that  coald 
be  pwrsueiJ. 

It  can  1)0  demouHtrated  beyond  a  perad venture  that  tlicM 
ignored  and  deepiaed  hniiiches  of  dental  practice  are  capabia 
of  high  idejilization,  taking  rank  uilli  ecnlpturu  and  other 
branchet)  of  iino  art ;  uipablc  of  appfuliiig  (though  in  ii  muro 
limited  manner)  to  tlic  Nttnc  i«oiitiinent8  and  eniotiotiA,  luul 
reqairing  for  their  expreA^ion  the  identical  talent  and  imagi- 
nation which  characterize  the  eiater  arta.  With  the  ancient 
Greeks,  all  works  which  exhibited  eJdll  were  called  worlu  of 
art,  and  to  the  present  day  the  term  art,  in  its  broad  Mgnifi- 
cation,  is  a])plicd  to  evtry  skillful  physical  or  intellectual 
performance.  In  this  Bcnse,  music,  poetry,  painting,  Kolp- 
ture,  arohitefiture,  dancing,  oratory,  medicine,  and  gnirgury 
aro  equally  arts, 

In  t]iis  broad  wn«o  every  operation  in  dentistry  is  an  art. 
Rut  a»  tho  arta  hare  multiplied,  terms  of  distinction  have 
become  neceoaary ;  as  fine  arts  and  mechanic  arte,  with  all 
their  snbdirisious.  All  that  miniHter«  to  the  eesthetio  seaao, 
stimulating  the  imagination,  belongs  to  the  line  arte;  all 
that  contributea  to  the  physical  comfort,  and  tlio  utxlitariau 
progress  of  mankind,  we  class  as  mechanic  art. 

The  mechanic  arts  may  demand  oiiiiKUiumate  skill  for 
their  execution ;  they  may  require  for  their  development 
rare  inventive  faculties,  and  their  combinations  of  mechani- 
cal principles  and  powers  way  bo  truly  wonderful ;  but  their 
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fndiTiduiil  works  rcqn!r«  but  Uttie  effort  of  ilic  braiit  in  their 
riiproductioR.  Education  in  skillful  manual  Ubor,  without 
tlie  capacity  to  originate  a  single  new  idea,  is  all  that  is  re- 
qaiied.  The  lun-s  which  govern  their  reproductioa  arc  those 
of  nuthoinatics,  and  to  be  able  to  copy  a  given  form  with 
exKtncm  ia  the  sum  of  tho  talent  required.  Tlioy  may  bo 
directly  of  more  practical  value  to  mankiud,  but  they  make 
no  appeal  to  the  finer  emotions  of  our  being.  In  all  that 
excitee  the  imaginaUon,  that  cxllt  into  action  the  afFectiona, 
or  leads  the  mind  away  from  the  contemplation  of  tlic  ma- 
terial and  eonanal,  they  are  dumb. 

The  ideal  arts,  on  the  contrary,  furnish  thifi  gratification, 
and  wheresoever  art  falls  short  of  this  requirement  it  can 
make  no  higher  claims  thim  that  of  nivchanii^ni.  For  illus- 
tration :  It  is  easy  to  conceive,  in  this  day  of  cunning  work- 
manship, that  it  would  be  possible  to  make  out  of  cast  iron 
an  artificial  denttirc— teeth,  gums,  and  base  of  the  same 
metal — which  would  fulfill  perfectly  all  the  utilitarian  re- 
qoiremonts  of  »uc)i  an  iippliancti.  It  might  he  accurately 
fitted  to  tlic  jaw,  and  adinirably  orticubttcd  with  the  antago- 
nizing tG«tli.  For  comfort  in  ^'earing,  and  for  power  of 
maaticatinn,  it  would  be  all  that  was  desired,  and  yet  it 
would  not  have  one  clement  of  dental  art  in  its  oonstruction. 
It  would  bo  ptmjly  a  mcehanical  performance,  and  come 
itnder  the  head  of  dental  mechanics. 

In  that  common  and  ercry-day  operation  in  dental  pnu> 
tice,  called  "taking  the  bite" — particularly  when  there  is  an 
entire  upper  and  under  denture  to  bo  supplied — there  is  re- 
qnircd,  for  its  liighest  success,  a  talent  far  greater  tlum  that 
excrciiwd  by  the  sculptor  upon  the  Hame  limited  locality. 
Aside  from  the  inherent  good  taste,  or  appreciation  of  the 
iH-autifiil,  on  the  part  of  the  operator,  thero  must  be  some 
knowledge  of  physiognomy,  of  facial  exprceition.  of  the  har- 
monioufl  relations  of  one  feature  with  another,  and  of  sym- 
metrical proportions ;  beatdea  the  judgment  to  decide  upon 
the  best  method  for  purposes  of  utility.    All  the  details  in 
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making  an  ftrtifiml  denture,  such  n^  takini;  an  iinpre«eioa, 
DUiking  pUster  casUi,  making  dies,  en-aging  plates  and  fitting 
them  to  tile  gums,  are  all  purely  invclianioal  proceesea.  All 
these  may  be  perfectly  cnrrivd  out  hy  oiio  n'lio  has  no  appre- 
cuitiuu  wliatcver  of  the  )>eautif id,  of  liannonions  proportions, 
colon,  or  sounds ;  but,  in  the  one  process  of  taking  tlic  bit« 
— no  matter  whether  the  plato  or  base  ix  gold,  silver,  platina, 
or  gutta-percha — uoue  but  au  artist  can  go  through  jtj;  variouH 
stages  nioceeafally. 

Dcntnl  practice,  by  an  inlicrent  Uw  and  by  common  con- 
sent, is  divided,  in  the  imun,  into  two  departmetit« :  one, 
commonly  termed  the  "operative"  op  "suigical,"  wliicb  it 
,mado  to  iucludc  all  efforts  for  the  prcecrvution  of  the  naturml 
teeth,  and  all  surgical  operations  in  the  buccal  cavitr ;  the 
otlier,  called  "meohanical"  (but  in  plu«e  of  which  I  much 
prefer  "prosthetic"  as  more  appropriate),  includes  the  mak- 
ing of  all  appliances  for  the  oorroctiou  of  deformities  of  the 
buccal  cavity,  but  principally  the  making  and  iueertjng  of 
ortliicia]  teeth.  In  the  pmctiee  of  mrgical  dentiMiy,  as  has 
been  before  inliinatod,  there  has  grown  up  an  unwarrantable 
asBiunption  that  all  that  was  refined  and  cnltivated,  all  that 
was  worthy  tlie  exercise  of  our  noblest  facultimt  in  the  pnr^ 
suit  of  our  ])rofceeion,  waa  to  be  found  in  tliis  departniont, 
and  t))at  mere  mcchanicK,  wholly  nn^joaltiied  by  education  in 
science  and  art,  were  deemed  capable  of  prapticing  the  other. 
The  only  perfonnancc  of  Burgical  dcniiBtry  wUicli  rcqaires 
u  tnlent  and  Kkill  eqoal  to  the  nieclianic  arts  is  tlic  introdnc- 
tion  of  iillin<rt)  into  the  caTitiea  of  decay,  and  this  skill  i» 
mere  manual  dexterity,  gnided  by  good  judgment ;  ita  high- 
est adiievements  at  the  present  day  are  in  the  so-called  con- 
tour fillings  made  of  gold,  in  which  an  attempt  is  made  to 
restore  tlie  form  of  a  tooth  injured  by  accident  or  decay. 

Every  tooth  has  an  individual  characteT  and  expression, 
not  only  in  harmony  with  every  other  in  the  same  month, 
but  by  the  same  divine  law,  when  in  a  normal  condition,  in 
harmony  with  the  features  and  character  of  the  creature,  be 
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ouini*]  or  man.  These  pbyfiicol  characteristicB  are  m 
marked  and  prominent  tlmt  tliv  iiiorcst  iiuvicc  biifi  no  diffi- 
cult, aa  a  rule,  in  locating  my  human  tooth  that  luix  bCc-it 
romo%'C«i  from  its  fellows;  and  yet,  of  the  attemptH  at  reeto- 
mtiou  of  anj'  large  porliou  of  thu  crowns  of  teeth  hj  den* 
dsts,  thei<e  are  few  Uiat  licar  aiiy  very  vioeu  rceemblaoco  to 
the  original  form  of  the  lost  part.  If  a  oiut  were  taken  of 
these  reetoratione,  and  examined  Hcparately,  how  few  would 
identify  them  an  being  any  portion  of  any  tooth  I  The  cneps, 
tiie  deprcesion»,  tlie  t<ulurc:s  the  easy  and  graceful  outlines, 
and  all  that  marbi  the  individual  tiH.-lb,  are  wtmtiug.  %Vith 
the  same  portion  of  a  Dataral  tooth,  even  dnp1i«at«d  in  an- 
other material,  ae  a  perfect  copy  in  planter,  there  would  be 
no  hesitation  in  identifying  its  locality  with  a  tolerable  eeiv 
tatnty ;  but  a  ca«t  taken  of  many  a  restoration  would  not  be 
suspected  of  it»  original  application. 

The  skill,  therefore,  cxcreiged  in  erery  operation  on  the 
natural  teeth  is  purely  mechanical,  and  in  lesthctic  culture 
l)cai«  no  comparison  wiih  its  associated  department.  No 
performance  of  the  dentist  can  make  any  pretension  to  bo  a 
line  art,  tfparate  and  distinct  from  all  othert ;  but,  as  a  snb* 
division  or  »pecialty  of  one  of  the  srto,  dentistry  is  entitled 
to  a  consi<]eration  which  it  has  never  received. 

Prosthetic  dentistry,  aa  an  art,  is  a  dc])ar1aicnt  of  sculp- 
ture. Form  in  individual  members,  foivn  in  grouping  and 
icnt,  and  fonn  siA  a  medium  of  expression,  are 
lly  the  di8tingui«litng  characteristics  of  both  sculpture 
and  dentifttry.  Every  effort  of  the  brain  in  the  production 
of  a  statue  is  spent  upon  the  clay  model.  It  is  this  which 
the  arti»t  Ktndies,  and,  as  he  know«  that  every  variation  of  the 
form  c}iange«  tlie  exprcwion,  and  that  expression  is  a  key  to 
the  character,  eo  does  he  bend  with  all  eanicetnciut  to  every 
detail,  building  np  hero  and  depressing  there,  swelling  out 
this  muscle  and  rchixing  that,  until  in  satisfaction  his  work 
is  cons«mnmte«i.  This  model  in  clay  is  the  end  of  the  artist '» 
labor ;  the  mechanic  now  takes  it  out  of  his  hands,  and  every: 
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raoCMCliiig  opentlon,  nntil  it  appears  the  finUhed  marble,  b 
only  one  of  meclianism.  In  like  manner,  tlio  conception  and 
execution  of  a  properly  devieed  artificial  dcntnre  admits  of 
the  work  of  tiio  »rti»t  aiid  of  the  mocbaiiic,  witli  the  line  u 
distinctly  drawn. 

In  the  constTDcdon  of  an  artificial  denture  eveiytfaii^ 
that  relates  to  its  appearance  belongs  to  art ;  evorrtbing  that 
afFeots  its  utility  is  controlled  by  moclianinn.  It  is  not  onljr 
possible,  therefore,  but  very  common  to  see  arlilioia)  twtL 
that  arc  worn  with  groat  comfort,  and  may  be  as  nervioeablo 
as  any  that  can  be  made,  and  not  a  Einglv  element  of  true  art 
lias  entered  into  their  constnietion.  The  adai>taU(>n  to  tbu 
jaws,  and  the  articulation  for  masticating  pnrpfwo'*,  in  Iliow 
days  of  plastic  matcrialii,  involve  no  ekilt  l>eyoD<l  tliat  po»- 
fiessed  by  many  a  mechanic ;  but  the  form  and  color  of  the 
teeth  selected,  their  arrang;emcnt  with  each  other,  and  the 
adaptation  of  tJio  whole  to  the  demands  of  the  nniinpairod 
features,  present  an  appearance  which  is  a  grim  satire  upon 
dentistry  as  an  art. 

Reference  has  already  been  mado  to  tlte  knowledge,  skill, 
and  good  tofite  required  in  "  taking  the  bite."  Tliia  process 
is,  in  fact,  the  very  first  step  in  making  an  nrtificJa]  deri- 
tiire  which  calls  for  vesthetic  culture.  Its  meohaiiical  detaik 
■re  rerr  umple,  but  its  possible  artistic  results  are  wonder 
ful. 

liVitb  the  trial-plates,  of  whatever  material,  adapted  lo 
the  gams,  a  very  simple  method  is  to  take  some  small  blocks 
of  any  soft  wood,  say  a  half  incli  In  length  and  width  by  lea 
than  that  in  thickness,  and  secure  them  to  tlie  trial-plate  (n 
the  locality  of  the  bicuspids.  It  will  be  found  more  osm- 
Tcnicnt  to  place  the  side  of  the  wood,  and  not  the  end,  io 
contact  with  the  plate,  an  it  will  bu  easier  to  split  off  sharitign 
or  chips  when  placed  in  tliis  way,  and  tlms  rcdaoo  on  trial 
any  nnneccssary  height.  For  sticking  these  blocks,  a  props- 
ration  of  common  rosin  two  parts,  and  beeswax  one  part,  will 
be  wrriceable.    One  block  will  be  required  for  each  side  of 


FSOCKSS  or  TAEtNU  THE  BITE. 


473 


I 


k 


tfao  upper  plate,  and  also  one  for  each  side  of  Uie  lower,  and 
tho  blocks  of  eacli  plate  mnst  bo  bo  placed  as  to  autaj^ontzo 
with  tlie  blocks  of  tbe  oppoHitu  platv  vrliun  all  are  in  tbe 
moatl).  Tbe  pktoft  maj  be  llicu  adjusted  &ud  «omu  uEtiinate 
made  of  tbe  probsble  required  lengtli,  or  rmtlicr  height. 
Tb««o  will  be  likely  to  lie  too  long,  but  can  be  readily  re- 
duced as  before  iiidicatod  ;  when  tbe  reeult  is  approximately 
reached,  a  rim  of  «oft  wax  may  be  formed  ou  each  phite. 
Ooninioa  b«c«u'«x,  or  wax  witb  some  pftrafEiio  added,  will  be 
eadly  mAnipnlated.  The  plates  mui^t  he  readjusted  to  tbo 
motitb,  and  tbe  patient  directed  to  close  the  jawa  until  the 
blocks  come  in  contact ;  after  which,  in  tbe  nioutb  and  ont' 
of  the  moutli,  m  is  ino«t  convenient,  Ibo  uxtenial  form  of 
tin  wax  will  bu  00  maniptihtted  ns  to  produce  upon  tlio  ex- 
tomul  features  tbe  desired  contour  and  expression.  Tka 
author  attrit>utes  bo  much  importance  to  these  mechanical 
details,  and  tii  hie  own  practice  intends  to  bo  ho  vety  precise 
ID  the  tisultfl,  that  lie  rarely  rcciuircs  nnothi-r  eitiing  from  the 
patient  for  the'purpose  of  "  trying  in  the  teeth,"  before  they 
are  eowpleted.  Even  for  tlie  greatest  utility  of  tlic  piece, 
irithout  any  reference  to  its  artistic  ap]>earance,  all  the  time 
and  care  should  be  here  given  that  is  reijuired  to  innnre 
obeolnte  pi-enHion  of  length  and  fullness,  and  these  i4tep§  cau 
be  M  carefully  conducted  that,  on  the  final  adjustment  of  the 
completed  dentures,  not  the  elightoet  alteration  in  llie  articu- 
lating emrfaocs  will  bo  iiecessuiry.  But  in  an  urtiHtic  \'icw 
this  sitting  of  the  patient  is  tlie  all-important  one ;  for,  as 
before  rtated,  the  wax  must  be  worked  up  to  the  exact  con- 
tour of  the  conjpleted  denture.  It  will  not  do  to  leave  it  to 
the  gncwwork  of  an  nMiHtant,  or  to  the  half-forgotten  memo- 
ries of  a  hurried  oli^ervntion.  The  artistic  effects  must  bo 
produced  in  the  wax  and  retained  in  the  duplicating  dcntnre, 
and  this  can  not  be  done  at  lightning-«pced.  It  requires 
calmneae,  dsllbenition,  and  repeated  trials  of  the  wax  forma. 
The  author  has  in  many  imtances  spent  a  lialf  day  over  one 
patient  at  tliia  importaut  sitting,  and  been  rewarded  with  an 
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oltimate  rcsoH  thftt  not  oiil^  gratified  himself,  but  tho  patient 
and  the  friends. 

During  this  process  but  little  aid  con  bo  obtained  from 
the  patiunt,  hy  an  anxiouB  coupcratiun  or  by  anj  su^estion*. 
It  iit  far  better  tlint  the  patient  remain  in  ignoruuce  of  the 
imporlAnce  of  this  sitting.  Tlie  attempted  and  wcll-ntcoot 
efforts  of  the  patient  generally  end  in  failure  to  the  operator, 
and,  if  this  cooperation  is  discovered,  it  is  better  to  adroitly 
load  tlio  iiiiud  away  to  tbo  contcmplution  of  some  other  sub- 
ject. Patientj^  under  these  circuinstuicc^  Imre  a  most  pcr- 
Terae  way  of  doing  jnst  what  neither  tliey  nor  the  operator 
desire.  Therefore  it  is  that  a  resnlt  M-hich  shall  determine 
final  precision  can  only  come  in  tlio  mind  of  the  operator 
from  repeated  ndjtistnicnts,  and  with  Kouie  movements  of  the 
month  and  cheeks  to  show  miisculsr  notion  and  exprccfiioiL 
Before  the  dismissal  of  the  patient,  the  center  of  the  tips, 
and  uko  the  lino  of  their  parting,  should  be  marked  on  the 
mx  ;  and,  in  the  finul  arrangement  of  the  teeth,  it  ie  prefer- 
able, as  a  general  rule,  that  Uic  cutting  edge  of  the  superior 
eontrul  inciMore  corre«pond  with  the  line  of  tlie  separation  of 
the  lipA  when  in  repose.  This  will  always  injure  the  ex- 
posure of  the  teolh  whcu  th«  mouth  is  in  acttoii,  withoat 
presenting  them  unduly. 

After  the  bite  is  completed,  the  immediate  enbsequent 
steps  can  be  conducted  by  a  skilled  mechanician,  and  will 
vary  Fome what  with  different  individuals;  but  the  inetmc- 
tion  in  that  branch  of  meclionici)  is  already  bo  amplo  in 
varions  text-books,  Ihnt  it  Li  unnecessary  to  follow  it,  We 
will  rather  turn  haett  and  again  consider  the  same  process, 
but  wilely  from  the  a?sthetjc  aspect. 

In  the  patient  before  u;*  wo  find  a  oountenniiee  deformed 
by  tlio  cutire  los*  of  the  teeth,  sapcrior  and  inferior;  nlvo- 
olnr  procc««es  more  or  less  absorbed,  wasted  and  unsupported 
muacles.  sunken  cheeks  and  lips,  and  a  nose  whose  eartilagi- 
nouB  portion  has  lost  it«  hereditary  cliaractcr,  ^VillI  tJjc  wax 
and  props  between  llie  jawn,  a»  before  described,  the  first  step 
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wUl  ho  to  (loddo  upon  the  profile.  TliU  is  not  only  primary 
fa  tlic  order  of  the  work,  but  it  U  of  priniiry  inijKtrtance. 
It  w  tlie  oontral  point  around  wliicli  all  the  modoUnj;  re- 
Totres,  and  becomes  the  standard  which  governs  all  tlie  other 
feattiree.  The  profilo  n-vll  chosen,  all  the  other  feature*  will 
be  uuido  to  hiinnonixo  with  it,  mid  necordiiig  to  tlie  profile 
will  correspond  in  form  the  beauty  of  all  the  other  feattiree. 
No  face  was  ever  repulsive  where  the  profile  wne  bcatttifol, 
and  no  face  can  be  made  beautiful  where  the  profile  is  ugly. 
Thiit  outline  can  bo  determined  better  by  having  Home  Maud* 
ard  of  beauty  in  the  mind  aa  an  ideal  toward  whicli  we  are 
vorking.  This  idea  of  a  standard,  or  typal  face,  is  not  ft 
mere  wltim  of  the  fancy,  whiuh  allows  eocli  individual  to 
select,  construct,  or  adopt  siicli  n  one  as  his  refined  or  per- 
verted taste  might  choose,  but  it  in  one  which  belongs  to  a 
perfectly  balanced  intellectual  and  physical  bead^^ne  which, 
in  its  etemeuta  and  charaetcnslice.  Is  not  uneoinmou  in  tut- 
turc  at  the  present  day,  and  one  winch  exitttcd  and  haa  been 
accepted  as  such  from  the  eariiewt  biittoric  times. 

The  confitmction  of  this  ideal  head  or  face  is  reduced  to 
ft  system  and  governed  by  a  canon,  which  has  remained  with 
but  little  variations  froni  time  to  limt-  for  a  period  of  over 
four  thousand  years.  On  ibe  monuments  of  Kgy]>t  tbere  is 
such  a  canon  recorded  in  stone,  which  gives  the  proportions 
of  the  entire  human  system  externally,  as  then  accepted. 
From  that  day  to  tlie  present  there  have  been  proposed 
probably  a  hundred  systems.  Nearly  every  artixt  of  re- 
nown, from  I'olydetue,  Michael  Angelo,  and  Leonardo  da 
Viaci,  down  to  our  contemporaries,  Page  and  Story,  has 
fDggcsted  slight  ^'ariations.  But  through  all  this  critidsm 
of  Uio  whole  figure,  the  proportions  of  tlic  individual  fea- 
tures of  the  face  and  head  have  remained  substantially  un- 
changed. 

The  following  svstcm  for  drawing  the  profile  head  Es 
taken  from  Wiegall'a  "Art  of  Figure-Drawing": 

"  First  draw  a  vertical  line,  etjoal  in  length  to  tlie  height 
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of  tlie  inlcDilcd  bead,  «nd  tlion  draw  two  stnifj^t  lines  at 
right  aiigIcK  to  it,  nt  Eta  oxtrcmitico ;  thcw  two  horizonol 
liiiut)  will  toncit  the  top  of  the  head  und  the  lowest  point  of 
the  chin  reepectivelj.  DiTide  the  Terticul  line  iiilo  four 
equal  portions  (see  Figs.  383  and  334). 

"  Tlic  firrt  portion  markii  the  vertical  distance  Wtween 
tlic  top  of  tbeiiead  and  tho  front  roots  of  the  luir ; 
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"  The  Eocond,  that  from  the  batr  to  the  root  of  the  now 
{betwpon  the  cyt-s); 

'■The  third,  the  length  fnnn  then«Q  to  tlie  bottom  of  the 
Do«o; 

'*  The  fonrth,  that  from  the  bottom  of  the  noee  to  tb* 
bottom  of  Uie  cliiti. 

"  BUect  ttiU  fonrtli  portion,  and  the  point  of  biaeetioD 
detcrniiiiuH  tho  lower  point  of  the  utidor  lip. 
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"  Agun,  divide  tiue  lust  part  (i.  e.,  from  the  dobc  to  the 
front  of  the  under  lip)  into  three  portions : 

"The  h)weBt  portion  determines  the  thickneBB  of  the 
under  lip ; 

"  The  next  above  determines  the  thickness  of  the  upper 
lip; 

"  The  nppennoet,  which  is  rather  longer  than  the  middle 
one,  determines  the  distance  between  the  ntwe  and  the  upper 
lip. 

"  These  points  being  determined  on  the  vertical  line,  next 
draw  between  the  horizontal  lines,  bat  touching  only  the 
lower  one,  an  oval,  the  larger  diameter  of  which,  being  ver- 
tical, is  to  be  eqnal  to  the  length  of  the  vertical  line  from  its 
top  to  the  point  marking  the  op^iing  of  the  mouth  or  the 
top  of  the  upper  lip,  and  its  lesser  diameter  equal  to  three 
foartbs  of  the  larger,  and  let  it  be  placed  ao  that  the  ex- 
tremitj  of  its  lesser  diameter  may  touch  the  vertical  line  a 
little  above  the  point  marked  for  the  roots  of  the  nose.  If 
this  oval  be  carefully  drawn,  in  its  course  it  will  pass  some- 
what behind  the  front  opening  of  the  mouth  and  the  middle 
of  the  upper  lip,  and  through  the  commencement  of  the 
chin  under  the  lip ;  it  will  determine  the  angle  of  the  under 
jaw  (not  its  cooise) ;  and  it  will  pass  through  the  center  of 
the  ear. 

"  From  the  point  on  the  vertical  line  opposite  the  upper 
lip,  draw  a  straight  line  perpendicular  to  the  vertical,  and 
meeting  the  oval ;  the  bisection  of  this  straight  line  will  give 
the  commencement  of  the  upper  lip. 

"  The  projection  of  the  nose  before  the  vertical  is  nearly 
eqnal  to  the  distance  from  the  bottom  of  the  nose  (where  it 
intersects  the  vertical)  to  the  opening  of  the  mouth. 

"  The  vertical  dividing  the  nose  equally,  the  width  of  the 
wing  of  the  nose  is  equal  to  its  projection  in  front  of  the 
nostril. 

"Ha  straight  line,  parallel  to  the  vertical,  be  drawn  some- 
what hehiud  the  wing  of  the  nose,  and  intersecting  the  oval 
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below  tlie  under  Up,  the  point  of  intereection  U  tbe  con- 
menoerucut  of  tbe  cliin. 

*'  The  li-nglli  of  tlic  motitb  is  «quiil  and  pnnillcl  lo  Ha 
projection  of  tli«  noBc  before  tlie  face. 

**  The  leogtb  uf  the  ear  is  equal  to  tliat  of  the  aoac,  $ai 
its  place  i*  found  hy  it«  center  boing  in  Uio  oval  (dist&Qt  M 
tbe  length  uf  two  noses  from  tlic  favtiil  linv);  tbcrcforo,  by 
Its  bciiig  parallel  with  tbe  nose,  and  equidiiitaut  from  tbe  t<^ 
of  the  bead  as  tJie  noee  is  with  tbe  no^. 

"  Tbe  higbeet  part  of  tbe  bead  hen  immediately  one 
top  of  the  car. 

*•  A  line  drawn  from  tbe  middle  of  tbe  forehead  lo 
middle  of  the  cbiu  will  ^ve  the  inclination  of  tlie  e^e,  tbe 
portion  of  which  is  further  determined  hy  tlio  top  of  tbe 
oyelid  bciiig  opposite  the  root  of  the  no«c 

*'  And  if  upon  tlte  stratgbt  lino,  drawn  from  tlio  middto  uf 
the  baek  of  the  ear  to  the  middle  of  the  forehead,  an  cqai' 
lateral  triangle  be  drawn,  its  vertex  detemiineo  tlie  |K^t  ot 
the  cbiu." 

A  comparison  of  a  few  leading  typos  with  this  idea)  pR>- 
flle  will  enable  ns  to  make  a  better  application  of  the  knowl- 
edge to  the  practice  of  dcntistr}-.  Fig.  335  ts  a  drawing  of 
tbe  head  of  the  Apollo  Bolvcdcro,  a  masterpiece  of  Greek 
art,  which  has  been  accepted  as  a  Htundard  of  male  Ixnaty 
for  hundreds  of  years.  The  ohjcet  of  tlie  artist  in  tbe  rcp- 
receatatjou  was  evidently  tbe  portrayal  of  the  higliest  tj-pe 
of  ])h)-sical  rather  than  IiitolKrchml  beauty,  and  the  cJionKtor 
of  thiii  deity  gave  liim  abundant  opportutiEty.  The  general 
line  of  the  forebead  and  nose  is  the  same.  In  many  of  tbo 
Greek  st^itncK  it  is  a  single  straight  or  nearly  etnJght  lino 
from  the  tip  of  the  nose  to  tlic  top  of  the  forehead,  and  it  is 
tbiii  line  that  forms  tbe  distinctive  cbanicturistic  of  the  Gre- 
cian prulilo.  But  the  parts  to  which  fl{>ccinl  alTuntion  is 
called  Are  tbe  nose,  muutli,  and  chin.  Xone  of  tUvtto  fo»- 
tores  will  admit  of  any  material  modification  without  d»- 
tracting  from  their  beauty.    Faseli,  a  oelc]>mtcd  lecturer  an 
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art,  said :  "  9Iiort«n  tlie  nose  of  the  Apollo  !>>■  but  the  tenth 
of  lui  inch,  and  the  god  la  destroyed."  Obaenre,  therefore, 
the  relation  that  the  nose  bears  to  the  upper  tip,  and  aUo  tlte 
T^latiou  of  the  upper  to  thu  lower.  The  tioistrilH  titlcc  the 
general  direction  of  tlie  month ;  were  they  to  l>c  rained  at 
th«ir  posterior  boundary,  it;  would  give  the  face  &  Hneering 
and  contemptuous  look ;  or,  were  they  drawn  down,  it  would 
pve  a  surly  and  morose  expression.  The  relativo  propor- 
tions of  tho  features  arc  substantittlly  tho  same  ns  tho^e 
adopted  by  all  artiste.    The  chief  elements  of  beauty  are,  a 
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short,  finely  cnrrcd,  and  prominent  upper  Up :  a  full,  round, 
bat  Ices  prominent  lower  lip ;  and  a  strongly  marked  depre»- 
don  at  tho  base  of  the  lower  lip,  ^ring  roundness  and  cliar- 
BCter  to  tbo  chin. 

The  next  tlluetralion.  Fig.  336,  is  tbat  of  anotbor  Gre- 
cian diTinity,  a  head  of  Mediiaa.  In  many  n»pect«  it  is  the 
most  remarkable  female  head  I  have  ever  iteen.  The  analy- 
Bia  of  this  profile  sbows  that  it  possesses  the  same  general 
characteristics ;  and  these  characteristics  of  the  lower  part  of 
Uio  face  are  elements  of  beanry  wherever  found.  Thus, 
while  -it  the  present  day  tlie  pure  Greek  type  is  A'ery  rarely 
seen,  we  nevertheless  do  boo,  in  all  bandeomc  profiles,  very 
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much  the  same  outline  in  tlie  lower  part  of  the  iace  that  lia 
been  mdicated ;  tliu  vartutioos  boiog  in  the  upper  half  of  ibe 
facv,  and  not  in  ihc  lower. 

An  ncUlitional  illuMratioo  in  shown  in  Fig.  337,  a  dnwiqg 
from  life  of  another  type  of  profile  of  not  tiuoommoD  o> 
oorrence.  liidvc-d,  if  I  were  to  describe  the  Amcriean  tyft, 
I  should  bi!  tut  much  inclined  to  give  titat  nanie  to  tiiLg  fonu 
of  featun-ii  an  to  any  other,  it  being  quite  ae  universal  aa  aojr 
other  t\-pe  tviiich  t»  distinctivo.  and  which  poesoKKce  the  ele- 
ments of  beauty.  The  pro)K)rtioDa  are  tiiuch  the  Bame  as  b 
the  prooediug  illustrattom^  and,  to  a  conuderable  extent,  the 
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choraotoristies  of  beanty  in  the  lower  part  of  the  £bc«  are 
the  «amo.  I  present  licre  another  drawing,  Fig.  33S,  of  the 
same  face  eomc  mouths  after  the  lo»  of  the  upper  and  towar 
teeth,  and  here  we  marie  the  beginning  of  Uiat  defonoity 
whieh  it  is  our  duty  to  remedy.  ITie  mouth  is  euuken,  the 
lips  coniprewed,  the  end  of  the  no§e  flattened,  the  iiontril* 
drawn  down,  and  the  wliole  line  of  beauty  in  the  lower  part 
of  the  face  gone.  It  will  be  intcrcating  to  follow  this  de- 
Telopinuut  a  little  further,  and  Fig.  939  is  another  drnwiog 
of  identically  the  wtuie  fiice  in  all  the  minutiu  of  detail, 
exocpt  the  region  around  the  month.  Uere  U  exhibited  tliat 
wonderful  transformation  from  youth  and  beauty  to  a^  and 
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nglineeB ;  and  all  those  pecnliaritiee  which  were  noticed  in 
the  earlier  Btages  are  still  more  strikioglj  developed.  The 
last  drawing  Bhowa  the  face  ahortened  a  quarter  of  an  inch 
in  the  life-size,  and  yet  that  very  limited  change  throws  the 
whole  out  of  balance.  It  is  now  in  the  power  of  the  dentist 
to  remodel  tiiis  face,  and  it  is  important  to  carefnlly  consider 
whether  any  greater  improvement  can  be  made  than  simply 
restoring  the  features  to  their  original  form  and  position.  I 
think  the  more  it  is  studied,  the  more  certain  will  be  the 
conclusion  that  the  original  form  in  this  case  harmonizes  bet 
ter  with  the  upper  features  than  any  change  it  is  possible  to 
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make.  I  experimented  npon  the  patient  from  whom  these 
illnBtrstions  are  taken,  and  found  that  any  material  variation 
from  the  original  form  showed  a  want  of  correspondence 
between  the  lower  half  of  the  face  and  the  upper. 

In  contrast  with  this  last,  let  us  examine  one  of  the  ugly 
developments  of  natore,  and  one  in  which,  when  the  change 
that  we  have  been  considering  takes  place,  and  which  we  call 
deformity,  we  find  is  really  a  step  toward  comeliness.  This 
face,  Fig.  340,  will  be  readily  recognized  as  a  type  of  many, 
and  one  which,  at  first  glance,  seems  to  have  hardly  a  re- 
deeming feature ;  and  yet,  when  analyzed,  it  is  only  the 
lower  half  of  the  face  that  is  decidedly  ugly.    It  is  only  the 
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outtlagitioiui  and  movable  part  of  Uiu  Doec,  togethar  t& 
the  two  lipp,  wbicli  give  tliia  beaotly  look.    Tlic  iorAtai  b 
aot  bad,  tiuiUicr  U  tbo  oliin.    It  is  wortb  considcriiig  whil 
eon  be  attempted  litre  for  improvement.     To  make  a  inotUk 
like  the  moutli  of  the  Apollo  would  be  imjxiMible.     Sixkl 
mouth,  ill  eonjuuction  with  otht-r  features,  whieh  we  eta  B* 
alter,  would  ouly  be  uiakiug  n  deformity  of  a  beautifnJ  iiuii- 
vidual  member,    Tliei'e  ia,  however,  no  danger  of  coomit- 
ting  such  an  en-or ;  the  features  can  only  bo  mnnJpuUted  (o 
a  limited  c-xtviit.    Cut  we  can  depreea  the  lower  end  of  Uic 

fw.  UU. 


now,  raise  tlie  nostrils,  retract  and  ehortcn  the  lips,  and 
shorten  and  improve  the  face  hy  niging  and  ndvancing  tlin 
chin.  Infitead  of  attempting,  in  a  ram  like  thia,  wLurc  nil 
tlic  tooth  have  been  lost,  and  the  alveolar  procceeei  absorbed, 
to  nstoro  the  fvaturea  to  their  original  poEition,  aa  we  would 
in  a  former  illtiiitration,  we  obotiUl  study  to  avoid  that,  and 
at  tlie  same  time  study  to  avoid  the  appearance  of  a  eunken 
mouth.  Fig.  341  will  ebow  such  a  reeniL  It  is  tlie  oamo 
face  08  ill  Fig.  ^W,  but  with  the  chin  niKcd  a  <]narter  of  aa 
inch.  The  advantage  gained  is  dceided ;  in  tlie  former  caae 
tba  eamo  proL-cf«  produced  deformity.  fl 

But  ve  do  not  always  get  improvements  by  tlie  absorp- 
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don  of  proocE^e  and  the  retreating  of  Upa.  It  \a  not  uncotn- 
mod  to  tind  tlic  tip[>cr  lip  Itnw  praitilneut  than  the  lower,  mid 
thit,  too,  wlicn  the  teetli  Are  fully  developed  Qiidemeath. 
In  uicb  a  case  it  is  manifestly  de^irablo,  if  the  free  rioto- 
ment  of  tlio  musdes  of  tiie  upper  lip  vrill  permit,  tu  advance 
it  to  tliu  line  of  bcuiity. 

The  niiiveniciiti*  of  the  mouth  innat  also  be  carcftiUy 
studied,  for  it  b  possible  to  produce  a  moat  dcxirahlo  cliaiigfi 
to  be  observed  when  the  mouth  in  in  repooo,  but  when  seen 
in  action  tlio  vxprcssion  from  overstrained  u»d  unduly  taxed 
muscles  is  di^grucable.  In  modeling,  therefore,  ^7«iit  re- 
spect muiit  be  })uid  to  es]>rciifiion,  for  a  pleasing  exprc^on  is 
of  far  more  <:omtc<jucnce  than  a  scientifically  beautiful  out- 
line or  contour.  This  leads  very  naturally  to  the  stvjM  to  bo 
followed  subsequent  to  tho  c^blidimcnt  of  tlic  prolUc 

The  extraction  of  the  canine  teeth,  with  their  long  roots, 
deetroye  the  expression  of  the  face  more  tlian  that  of  any 
other  teeth.  The  tyjots  of  th««o  teeth  su]3])ort  the  wings  of 
tlw  noeL%  and,  when  cxtractL>d,  nllow  thut  fcnturo  to  bu  dis- 
agreeably drawn  down,  together  with  the  formation  of  a 
deep  wrinkle  immediately  behind  it.  The  was  model  will 
rcqoiro  in  many  cases  to  bu  woll  i^arricl  up  at  this  point,  or 
tikis  feature  will  not  bo  restored.  Hut  avoid  mnking  tho 
crowns  of  tho  cftutno  teeth  too  prominent.  These  crownA 
lie  under  the  corners  of  the  month,  and  tlit-ro  is  hardly  any- 
thing more  disagreeable  than  to  boo  tin-  coriiLrs  of  (ho  mouth 
strained  when  in  repose,  or  revL-aling  when  opened  two  tigcr^ 
liko  fangs.  Bo  careful  also  not  to  strain  the  npper  lip  so 
tluit  ilK  bvantifuily  currcd  line  is  obliterated,  and  the  mouth 
pre«ent  only  a  straight  incitiion. 

Preserve  also  the  groove  whii^li  should  indicate  tho  DUidliLn 
line  below  the  nssul  soptuin,  which  ii<  nl«o  ttmark  of  beaaty. 
With  tho  lower  lip,  also,  use  the  utmost  care  that  only  its 
edge  be  advanced,  and  that  it  be  entirely  umlUtnrbed  nt  its 
junction  with  the  chin ;  and,  if  possible,  nt  (ho  corner  of  tho 
month  let  tho  lower  lip  full  witliin  tho  upper.     And,  la&tly, 
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eoiuidcr  the  support  and  conscqueut  fonn  wbicb  wUl  be 
given  to  the  cbeelu.  U  all  tbe  proov^ACS  which  hkvo  alitsKljr 
been  indicated  buvc  been  skillfully  pt^rformcd,  tlii»  Iml  viU 
be  couipATttivcly  eofiy  uf  accoinpli^bmcnt.  With  all  tbe 
other  featurea  in  harmony,  and  only  ttnnkvn  cbeeks  tu  Bll  oH 
to  correspond,  the  labor  will  bo  H^ht.  Hut  hero,  too,  tium 
is  danger  of  exaggcratloD.  It  in  not  dtlhcnit  to  bnild  out  to 
an  exctm,  and  Buggest  a  awollen  face  or  a  morsel  of  waie' 
tiling  foreign  in  the  mouth. 

In  the  restoration  of  the  fcatores  after  tbu  tooth  Inre 
been  for  »  long  time  removed,  tlie  chccka  and  the  lips  not 
having  bifu  eupportod  meantime  by  art,  t»otIi  the  comfort 
of  the  piitient  and  tbe  necei^eity  of  prcecning  the  identity 
would  Slightest  tliat  tbe  entire  reetoration  bo  not  uccompliitbed 
at  once.  In  like  manner,  when  the  featuru  are  to  be  ro> 
modeled,  nnd  the  rnu»cle«  taxed  beyond  their  original  de^iil- 
opment,  the  change  can  be  made  f^ndnally  vrith  eaaa,  a&cl 
vithout  sacrifice  of  exprceeion.  Tlie  nittecU-s  umsl  be  it 
lovrod  frucdom  of  action,  aud  it  will  EomcUrace  be  qoite 
difficult  to  permit  thi«,  and  at  the  eame  time  give  the  most 
desirable  fonn.  It  will  be  borne  in  mind,  however,  that  the 
muscles  can  be  developed  into  a  u«c  which  is  not  commoo 
with  them,  aud  certain  expectations  for  the  future  may  be 
prodieated  on  thie  fact.  A  Htrikin^  illnstration  of  the  cicteDl 
to  whieh  a  di«placement  of  the  muAcilee  and  consequent  build* 
ing  ont  of  tlie  cliock  can  bo  carried,  will  be  foimd  on  page 
3^-1,  in  tlie  report  of  a  case  where  the  eide  of  the  face  from 
tlic  orbit  to  tlie  lower  jaw  was  lifted  from  it«  noturo)  resting- 
place  to  tlic  extent  of  three  qnartera  of  an  inch. 

The  foregoing  remarks  upon  the  remodeling  of  the  fo»- 
tores  and  restoration  of  expression  must  be  re^rded  aa  only 
soggeetiTe.  Definite  rolea  can  not  ba  given ;  tbe  art  can 
only  be  acquired  by  observation  and  experiei>cc 

"  Tliis  branch  of  a«thctice  must,  of  necessity,  b«  worked 
ont  by  every  one  for  himself.  Ho  will  eacoeed  or  fail  jnrt 
in  proportion  as  he  has  the  ability  to  obecrro  tJio  hundreds 
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tof  mo4le!<i  which  are  perpetuallr  Wforo  hiiii,  and  as  he  haa 

,  tbe  furtbcr  and  rarur  abilicj'  tu  aj>i>l,V  Iiu  obttcrvution  to  the 

l«pocuU  cases  titat  are  in  bis  laboratory.    ImitaUott  of  itaturo 

:  l»  thu  nik'.    Liiaitations  of  art,  and  imiividual  capacity, 

make  the  exact  oliecrvaiice  of  thi^  rule  coniptmitirelv  rare. 

I  We  rephicc  tbu  sixteen  tcoth  witli  onl^'  foartcuu,  atid  often 

make  thum  nhorter  and  every  way  enialler  than  the  natnzal 

organii.     We  do  not  make  the  grinding  Biirfaceo  interlock 

[with  ench  deep  cueps  us  in  nature.    At  ono  time  we  can  not 

avoid  ait  unuatara]  f  ulliieiw  of  uliilcial  gum ;  at  other  time^ 

the  L-oiitnuition  of  tlie  nbeorbed  arch  L-oiiipelB  t]i«  Hvttiug  of 

roolar  teeth  nearer  the  niedian  Line  than  tlie  original  teeth. 

Xolwittiatanding  these  and  many  other  dtnadvaittageei,  tho 

perfection  of  the  dento-oeraniic  art  ia  such,  that  a  skilled 

artist,  who  is  quick  to  observe  what  iiatm^  ro<iulros,  can  in 

I  the  majority  of  cogm  falling  under  his  care  supply  the  lost 

I  dental  oi^ns  with  groat  accuracy,  and  preserve  that  higher 

[order  of  beanty  which  grows  out  of  the  liaminny  of  hig 

[work  with  the  expn«ion  of  tbe  face  and  entire  person. 

|J3ut  no  dentist  can  give  to  hin  work  thin  kind  of  l>eauty,wbo 

1  does  not  systematically  study  the  natural  organs  aa  they  d«ly 

present  themselves  in  the  operating  chair. 

"  Few  patiejtte  would  object  to  the  pressure  of  a  roll  of 
X  (two  inches  long  attd  about  a  bulf  inch  thick)  against  tbe 
teeth.  A  model  from  this  im))rc«*ion  would  give  the 
form,  arrangement,  and  articulation  of  all  except  the 
molar  teeth.  A  well-matched  porcelain  tooth  (more  than 
one  might  ho  required)  would  add  to  these  data  the  color  of 
teeth  and  gum.  To  this  add  also  the  age,  ecx,  physical 
I  characteristics  of  the  face,  and  the  physical  tempcmmcnL 
If  the  dentiMt  would  have  a  ciwe  and  books  for  the  registrar 
tion  of  one  saeh  carefully  made  observation  every  week,  ho 
would,  at  the  end  of  two  years,  have  a  collection  wliich.  aa  a 
tieal  giiido  in  the  selection  and  armngcment  of  artificial 
th,  wuuld  prove  of  incalculable  valne.  These  fixed  rec- 
ords of  minute  details  are  made  still  more  useful  by  a  habit 


486    iuaaoNT  AND  SYUMETBY  wiTaotrr  cyiFoniiiTr. 

of  close  obseiration  in  sodely.  In  this  way  a  set  Wyle  or 
niuineriem  may  1w  avoidcc),  which  eo  often  etaiup^  deoLiI 
HV'ork  with  rai'aiiiiiglcHJ  niiifonnity  of  cxpRuion.'*  * 

Id  uU  lhe»o  vtTorU  the  law  of  hannony  tnucl  not  ho  for- 
gotten. A  skinny  foreliead,  angular  eyehrnv,-s,  liollow  oyee, 
and  deprcaaed  tviiiploe,  afiooeiuted  with  full  lip«t,  pltitnp 
cheeks,  and  a  wcll-duvolopvd  chin,  will  etrike  evun  nn  ordl- 
niry  ohmrver  m  an  mcoiigraKy.  In  tho  Bttidy  of  human 
faeei,  the  fttndent  of  nature  will  lind  new  and  pleiit-ing  woo- 
den continually ;  and,  to  carry  out  tlic  law  of  liviiionjk*,  his 
highest  powers  of  discrimitiation  will  l>e  in  constant  re(|tii- 
sition.  lie  will  find,  to  hie  astoaisliment,  tli#t  what  might 
be  Ivnnod  nu'chanical  eymmctry  is  lacking  in  fvory  face. 
So  accufttomed  do  we  hocoine  to  the  general  confi^untiiou  of 
the  human  head,  that  we  rarely  if  over  view  it  criiically.  A 
dcM  oomparieun  of  one  side  with  the  other  of  almost  any 
face  will  dctt'ct  grave  departurea  from  unifonnity.  A 
etraipht  line  from  the  center  of  the  forehead  to  the  center  of 
tlio  cliin  will  not  necessarily  bisect  the  uoee,  showing  that 
the  median  line  ia  not  a  straight  line,  but  »  cnrrc.  Noitlier 
the  eyc«  nor  the  eyebrows  will  occupy  the  same  angle  to  the 
median  line ;  one  »ide  will  be  higher  than  tbo  other,  and  the 
same  is  tme  of  tlie  mouth.  The  distance  from  tlic  ocmter  of 
the  month  to  the  outward  comer  of  the  eye  will  not  mcasnre 
the  same  on  both  sides.  Tlic  horizontal  circumference  of  the 
skull  being  ovoid,  (lie  face  does  not  occnpy  the  precise  front, 
it  being  longer  from  the  anterior  median  line  to  the  posterior 
median  line  on  one  Bide  than  the  other.  By  etanding  behind 
a  peraon  and  looking  orer  tJie  head,  thus  bringing  the  face 
reversed  to  the  eye,  these  deviatious  from  incchauieal  per- 
fection may  be  more  readily  noticed.  Hy  «noh  observation 
we  may  learn  that  a  slight  variation  in  the  fullneee  of  the 
cheeks  will  harmonize  better  with  the  sarronnding  features 
of  that  side  than  if  both  were  equally  plump. 
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In  makinjr  an  artificial  denture,  tlie  next  step  whioh  de- 
mands [Estbetic  culture,  aftor  taldug  the  biti',  is  tUu  eolection 
ftnd  arrangtiinont  of  the  teetli. 

The  nwking  of  artificial  teeth  is  purely  the  performanre 
of  a  sculptor.  To  produeo  thu  ortgiunl  mode),  when  the 
markot  is  to  be  aupplicd  with  d«j>Ucatcjii,  eulU  into  exercise 
the  game  tnlentit.  To  copy  rarefnlly  the  various  forms  of 
teeth  SB  tliey  are  preeeated  is  art,  only  in  a  limited  Ben»e. 
To  carre  nn  imitation  of  a  natural  douture— not  a  copy  of 
any  i:pci-ific  pa'««ntation — which  will  ]>os»chs  ^n  c^ch  iudi- 
viduiiJ  tooth,  a  character  in  hannony  with  tlie  whole  num- 
I  ber,  and  with  the  face ;  to  so  arrange  the  wltole  as  to  assist 
in  tlie  very  best  expression  of  the  gurroundiiig  ft-aturos; 
and,  in  addition,  to  give  thuin  the  color  and  tone  of  nature, 
Is  an  artistic  accotnplinlimcnt  in  the  liigheat  acme.  Copying 
is  simply  a  niecbiiiiicJil  achievement ;  in  all  larger  objects  the 
perfection  of  the  duplicate  can  be  ascertained  by  measure- 
roent:  machines  are  now  made  to  duplicate  alnioet  any 
irregular  form  that  i*  required.  In  emallor  objeotn,  a  cor- 
inect  eye  to  detect  variations  takes  the  place  of  in»tni* 
ments.     * 

A  copy  admits  of  no  ideal  embellishment.  In  making  a 
oopy  tiiere  is  no  liberty;  but,  in  creating  an  imitation,  the 
mind  works  with  a  freedom  from  all  restraint.  Tlie  true 
artist  therefore  rises  above  a  mere  copyist,  and  brings  forth 
his  imitatiim — which  is  in  fact  a  new  creation,  and  not  tho 
copy  absolutely  of  anything.  In  tlie  production  nf  artificial 
teeth  to  supply  the  marki-t,  but  little  art  is  required.  The 
exercifle  of  good  judgment  in  the  selection  of  natural  or^ns 
to  be  duplicated  in  form  and  color,  does  not  call  into  use  tho 
liighest  artistic  talent.  Artiiiciul  teeth,  whtm  made  by  manu- 
factnrers,  shonld  be  in  appearance,  so  far  as  they  will  be  ex- 
posed in  service,  strictly  copies  from  nature.  Wo  »y  copies, 
because  the  mannfactnrer  can  not  by  any  posiiibility  take 
coiguizance  of  the  peculiarities  of  the  individual  for  whom 
they  will  be  used.    He  can  not,  therefore,  indulge  iu  an 
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imitation,  and  boneiit  the  dentist  so  miicL  w  by  Btrictlj- 
dnplicuting  iiiituro,  in  a  full  ranety,  and  lea^-iiig  to  tlie  den- 
tist to  bido  Hilar  ag  ponaible  tlie  iJidividual  inc-ougniitiee  by 
nn  artiHtic  arrangcmeiit.  It  is  somewhat  surprUiiig  that  liio 
luaaufactuivre  havu  produced  inch  adinirnhlo  iinitatioQfl  of 
nature  u  arc  nuw  oflc-ti  found  in  the  market,  when  tlie  do> 
mand  for  their  pnxhictiona  Iiaa  come  from  a  dan  of  men 
who  were,  to  a  considerable  t'Xt^iil,  devoid  of  astlictic  cul- 
ture. Taking  the  profession  as  a  whole,  the  maniifacinrun 
havo  probably  in  thid  respect  been  the  educators,  rather  ilian 
tbc  followen*.  Thin  iit  evidently  reversing  the  natural  order 
of  things.  Manufacturers  are  but  oommerciid  men  actuated 
t^  the  love  of  gain,  governed  by  the  lau-A  of  trade— demand 
and  supply ;  and  it  \a  n  eliameftil  eoronient  npon  a  profession 
of  the  pretensions  of  dentistry,  that  a  trade  whtcli  cares 
only  to  supply  what  is  demanded,  should  have  thu  crvdit  of 
teacliing  a  profession  its  own  wantji.  Maimfaeturers  make 
uhut  will  sell,  and  it  is  not  to  be  wondered  at  that  tlio  mar 
ki*i  i*  tilled  with  inferior  productiune,  bo  long  as  there  is  a 
m\v  for  them.  But  it  is  to  be  w<tndtircd  at  that  a  profufisioa 
vhich  is  brought  into  daily  contact  with  the  nattinU  tooth, 
and  should  be  di»tingui«h«d  for  tta  good  taiito,  are  sucli  par- 
tial  ohservcrs  m  not  to  detect  tlic  inferiority. 

This  lack  of  cultivation  is  evidenced  in  other  xrays  b&- 
sidee  the  one  refen'ed  to.  In  a  majority  of  the  publications 
where  cngnivings  of  the  teeth  are  used  ae  illnstratioiis,  tbo 
fonns  arc  }>t«itively  ugly ;  and  it  is  not  the  fault  of  the  en- 
graver; he  follows  copy  closely,  even  to  the  imperfoctiona. 
In  the  illustrations  of  the  correction  of  irregular  denturea, 
the  models  furnished  the  engraver,  while  conveying  some 
notion  of  tlie  change  which  has  occurred,  show  in  n  majority 
of  {nstancea  a  diere^^ord  of  the  fonn  of  the  teeth  wltidi 
would  otherwise  make  tlie  ilhiHtration  much  more  effectlre. 
It  is  easy  to  see  in  many  caeea  that  the  impression  from 
which  tlie  model  was  made  was  token  in  wax,  and  nil  the 
defcctit  made  by  tlie  draft  of  the  was  in  the  removal  ore 
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shown  in  the  model — left  untoaclied,  and  carefully  copied 
by  tbw  engraver.  Tbis  lack  of  appreciation  of  the  beautiful, 
graceful,  u)d  tniu  lie*  clearly  with  him  who  fumisJiea  tlie 
model. 

The  beneficial  intluencefl  npon  the  mind  of  having  it 
foDy  impreefied  wjtli  an  ideal  standard  are  not  inconsiderable. 
It  becomes  a  great  help  in  tlie  dctenniiiation  of  any  type  to 
be  u«ed  or  adapted  to  any  given  case.  AVith  the  mind  thor- 
oughly eonvereant  with  any  given  (ttanderd  of  cxciUence,  it 
becomes  very  eaey,  by  the  laws  of  the  asflociation  of  iduiie, 
to  make  or  Hilect  teeth  with  snch  deviationiJ  from  il  as  may 
be  desirable.  It  will  be  remembered  that  the  most  pleasing 
formft  in  natnre  are  those  with  tbe  eoflei^t  and  moM  gmecful 
outlines ;  hard  and  angular  foriuB  do  not  give  jyleaniii-c,  ex- 
cept by  contrast. 

In  the  development  of  the  natural  teeth  the  laws  of  har- 
mony as  univereal  in  uninterrupted  nature  are  beautifully 
iUufttmtecl.  In  the  youth  from  twelve  yean  old  and  upward, 
the  features  of  the  face  present  their  most  charming  appear- 
ance ;  all  the  lines  are  soft  and  rounded  ;  sliarpuet^  and  an- 
gularity come  on  witlk  maturity  and  old  age.  The  teeth 
obey  the  same  hiw.  In  youth,  immediately  aftor  ihcir  full 
empltOH,  they  present  their  moat  perfect  aj)pearanpe ;  their 
cutting  edges  and  grinding  surfaces  ore  beautifully  mudolcd ; 
but  as  age  wdvanres  the  abrasion  from  the  amngonixing  teeth, 
together  with  the  almost  impt-rceptible  frirtion  of  one  against 
another  in  the  same  row,  contiiuially  act  so  as  to  modify  this 
form.  Thus,  in  taking  the  extremes,  we  lind  the  perfection 
of  full  development  in  the  youth  changed  to  a  mere  atump, 
Tit1>oiit  beauty,  in  old  Rge. 

To  describe  all  the  types  tl«t  are  found  in  nature,  and 
wbidi  may  I>e  in  pcrfeet  harmony  with  the  surrounding  fca- 
taree,  would  be  impossible.  It  would  be  assumption  to  give 
any  one  as  pocwsAtng  all  excellence ;  but,  as  in  art  there  may 
be  a  standard  or  ideal,  accepted  by  a  majority  of  cultivated 
people,  eo  wo  may  present  a  type  which  shall  combine  the 
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beautiofi  of  many,  and  front  whicli  devuttioiu  may  Iw  nud« 
tu  circiimetanccs  require. 

In  Fij;.  3+2,  No6.  1,  2,  8,  4,  and  5  show  the  front  view  of 
two  canines,  a  oentral  and  lateral  incisor,  and  a  bicuspid. 
They  are  drawn  largor  than  nature,  to  render  their  poculiari- 
ties  more  furcible.  It  will  be  »ecn  tliat  neither  in  their  out- 
lines nor  any  portion  of  their  turfaee  are  there  etnigbt  Uucs 
or  angles ;  every  portion  of  Uie  surface  presents  that  oasy  and 
graceful  contour  whioli  an  artiit  love*  to  dwell  upon.  The 
outlinM  of  tho  incisors,  which  are  lees  undubting  than  those 
of  any  other,  are  »till  far  from  square  or  angnUr.  Eadi  sido 
is  unlike  any  other  Aide,  and  the  catting  edge,  which  becouiee 
square  from  abrasion  as  age  odTanccfl,  is,  when  fully  devel- 

rn.  Mi. 
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lllillfA 

oped,  curved  and  wavy;  and  this  line,  fuller  in  the  center 
and  doprc«sed  each  side,  is  oontinned  ap  the  face  of  tho 
tootli,  funning  a  gentle  ndgo  pcrpoudicnlarly  along  ita  sur- 
face. 

The  narrower  and  rounder  [larts  of  the  teoUt  will  also 
1)0  olieer^'ed ;  the  changes  from  the  flatter  portions  coiiuog 
not  by  regular  iuclinution,  but  at  a  ]raint  about  two  thirds 
the  Icogtk  of  the  erowQ  from  the  catting  edge,  the  outlino 
dips  by  a  graceful  sweep  into  a  dopreMion,  which  is  common 
to  all  wcll-fomied  teelb.  Jhis  line  of  bcmuty  \m  very  often 
neglected  in  artificial  teeth ;  when  arranged  iu  a  denture  with 
tlie  shape  as  given  by  the  mold,  the  spaces  l>etwecn  tlicni 
have  the  appearance  of  being  made  vitb  a  eepaniting  tile,  so 
perfectly  uniform  are  they. 

All  the  teeth  anterior  to  the  molars  have  a  ridge  more  or 
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less  perceptible  ranning  perpendicnlaHj  along  the  face  of 
the  tooth  ;  this  is  eometimefl  very  faint  in  the  incisors,  bat  is 
shown  very  bold  and  in  striking  contrast  in  the  canines.  la 
the  incisors  it  always  asenmes  a  curve  with  an  inclination 
toward  the  median  line ;  bnt,  with  the  canines,  this  order  is 
reversed,  and  the  ridge  curves  the  other  way,  as  in  Fig.  343. 
The  central  and  lateral  incisors,  as  any  ordinary  observer  will 
have  noticed,  are  very  much  the  same  in  their  general  con- 
tour; the  principal  dlfEerence  being,  tliat  the  laterals  are  not 

Fia.UB. 


qnite  as  wide  in  proportion  to  their  length,  and  are  about  oue 
third  narrower  than  the  centrals. 

In  Nofi.  2  and  5  are  represented  two  types  of  canines. 
No.  2  bannoDizeB  better  with  the  incisor  shown  here  than 
does  No.  5.  No,  5  would  be  more  appropriately  classed  with 
longer  and  slimmer  associates.  The  characteristics  of  canine 
teeth  are  equally  developed  in  both.  The  same  gracefnl  lines 
of  beauty  that  marked  the  incieore  are  here  also  seen — the 
same  depression  on  the  sides  of  the  upper  third — the  chief 
difference  being  that  the  canines  at  that  point  are  rounder 
and  bolder  than  the  incisors ;  but,  below  the  npper  third,  the 
difference  is  radical.  The  central  ridge  is  very  prominent 
and  terminates  in  a  cusp,  and  the  wavy  line  of  the  cutting 
edge  of  the  incisors  is  duplicated,  one  on  each  side  of  the 
cnsp,  thus ;  The  posterior  approximal  surface  is  distinguished 
by  a  symmetrically  formed  tubercle,  more  or  less 
defined,  hot  most  certainly  a  mark  of  beauty. 
This  tnbercle  is  better  delineated  in  No.  7,  which 
is  a  profile  view  of  No.  2.  In  No.  5,  this  tubercle, 
with  its  corresponding  prominence  on  the  anterior  approximal 
surface,  is  developed  higher  up  on  the  tooth,  which  consti- 
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tutc«  tbc  main  dilTurencc  in  the  two  tvpce.  In  Ntw.  1  and  8 
wc  have  a  pure  t^qie  of  a  bicuspid,  tlte  rescmbUiKe  to  the 
canine  being  easily  seen — tbe  same  bold  surfooe,  cusp,  iinda- 
lated  uutliiie,  and  posterior  taberclo ;  the  ohief  deviation  in 
the  external  appcamiioo  being  in  u  pretty  wi;ll-dvtined  tn- 
burcte  on  tlie  anterior  approximal  mrfaco,  and  a  rulatiTC 
reduction  in  »zd. 

Tlie  citaractvristics  of  those  three  duseea  of  teeth,  riz., 
incii<ons  canini«,  and  bicuspids,  uro  not  confinvd  to  their 
frout  view.  Titeir  profiler  tire  eqiuilly  jieculiiir,  iu>  thon-n  in 
Kos.  6,  7,  and  8.  The  central  face  of  tlie  indaor  aliowa  a 
re^olar  curve.  Tliu  earuno  has  no  le^  than  tliree  different 
pknee  or  curvt« ;  the  boundary*  between  the  upper  third  and 
that  below  being  marked  by  a  decided  prominence,  wttile  at 
the  corresponding  point  on  the  bicuspid  the  profUo  is  flat  and 
the  main  fullness  is  below.  The  peculiarities  thus  pcnoted 
oat  are  all  that  concern  the  appeamuoe  of  artiticial  tcvth. 

The  second  htcuspid  doee  not  differ  materially  from  the 
first,  except  that  in  nature  it  ie  generally  sinallcr ;  and  tho 
molars  are  plawd  ko  far  back  us  not  to  call  for  any  especial 
criticism  upon  their  appearance. 

In  pacing  we  desire  to  call  attention  to  a  point  that  is 
almost  always  oi'crlooked  by  tho  mere  mechanical  dcntlet. 
The  profile  of  tho  Ungual  eurface  is  almwt  invariably  cttrvtd, 
very  rardy  straight. 

These  teeth  are  oftener  used  to  pass  a  ctosp  around  than 
any  other,  and,  in  a  majority  of 
,  W — A  instances,  tlie  cla^  at  that  ])oiot 
or  thos.  \J\  i,  nude  Jtat;  and  of  course  fits 
^  the  teeth  very  inadc<iualely.  The 
trouble  arises  from  a  enppoeition  that  the  model  is  [terfcct, 
vhercua  if  tho  iuipret»ion  is  taken  in  wax,  tJie  model  is  aure 
to  be  faulty,  and  it  in  very  often  the  ease  even  with  piaster 
impressions ;  and  again,  a  lack  of  observation  ae  to  the  rual 
fonn,  so  that  the  model  may  he  trimmed  if  dcfcetive. 

It  is  not  to  be  expected  that  the  artist,  be  he  manufae- 
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'twroT  or  dentbt,  m-ill  conform  strictly  to  the  formB. before 
illiiatrated  to  anv  great  extent.  The  instances  in  which  one 
peculiar  shape  is  the  very  Wet  that  could  be  selected  as 
uduptud  to  all  tllo  rcqtiirvmeiits  of  the  cu«o  arc  few,  com- 
pantd  with  the  whole  number.  In  the  type  preaeiited  we 
find  a  boanty  of  form  that  is  rarely  aeen  except  in  youth. 

I  The  nndulatioQ  of  the  cutting  edges  of  the  juci«oni  soon 
givcH  way,  in  the  friction  of  antagonism,  to  a  lino  more 
nearly  t^ipinrc  with  tlie  iides  of  the  teeth.  Any  one  of  but 
limited  ohsor\-ation  has  noticed,  in  many  casee,  the  eerrated 
edges  of  the  ineisora,  both  superior  and  inferior,  immediately 
after  eruption,  nud  also  that  in  a  little  time  this  peculiarity 
lia«  pawed  away.  Tlii«  wearing  away  of  the  antagonizing 
ends  of  the  t«eth  \»  the  mo»t  natural  modification  of  the 
perfect  form  of  the  tooth,  and  ia  common  to  them  all.  A 
great  variety  of  forms  con  be  made,  all  hannonieing  with 
wliat  we  HOC  in  nature,  by  taking  a  well-developed  type,  and 

■  producing  tlie  appearances  above  indicated.     Ttius,  by  cut- 

■  ting  off  the  endis  nf  the  teeth  aa  exhibited  in  the  illustration, 
we  give  the  Bcmbhino«  of  age,  and  that  without  in  the  least 
clianging  the  form  of  the  upper  jiortion. 

By  having  the  mind  cleaHy  impreeised  wirh   an   ideal 

^standard,  appropriate  selections  from  a  ready-made  stock  will 

(more  e:i>ily  mode;  or,  wlicn  Ui«  desired  form  is  not  finp- 

!lod,  changes  may  be  secnred  to  a  limited  extent  by  grinding. 

One  thing  is  to  be  especially  avoided,  mannerism.     The 

I  adoption  in  all  cases  of  any  type,  or  its  variations,  however 

L«xcelleot,  can  only  end  in  deformity.    Too  many  artists  are 

I  mere  manneriiitB,  either  by  carrying  some  single  idea  of  their 

own  into  all  their  works,  or,  what  is  more  common,  copying 

the  modes  and  peculiarities  of  genius,  and  tlms  caricaturing 

rather  than  imititing  uaturc.     Mannerism  in  always  on  evi- 

Idcnco  of  weakness. 
For  a  complete  knowledge  of  probable  and  poeaiblc  varia- 
tions, the  student  must  bo  a  close  observer  of  nature.     His 
atimdard  of  beauty  will  tinidly  be  the  result  of  the  rejection 
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of  KktorcV  defcctH,  and  the  coinbin&tion  of  her  excellence. 
Imitate  Nature  rather  than  attempt  to  copv  her.  A  cup^r  of 
any  ono  presontation  nould  not  probublj  convcj'  u*  plcaeing 
an  impression  ti»  an  adnptatiou  of  an  imitation  by  an  artiitt 
who  bad  thorougblj  studied  tlie  requirementA  of  the  case. 

Tliat  method  of  making  artificial  teeth  which  rwiuinos  for 
BaccL>M>  thv  poiMiL'Sbiun  of  t]ii;  highi^et  ordvr  of  iirti»lic  Uilunc, 
ia  andoubtedly  arviiig.  In  this  coee  tlie  artist  can  not  to  oojr 
extent  eopv  Xatiii'e ;  he  ia  ootupelled  to  imitate  licr,  and  upon 
that  art  which  conceals  art  his  succciw  dcpendB.  Nut  only 
mtut  he  carve  each  indi^'idnal  member  with  a  eliaruotor 
which  siiall  hamionixe  with  tlie  external  features,  but  the 
arrangement  (or  '- grouping,"  aa  an  artist  would  titnu  it) 
mniit  bo  the  resutt  of  moBt  caireful  Btndy. 

Thert!  i«  another  stylo  of  work  which  requires  a  lover 
onler  of  talent,  but  in  wliich  the  resultfl  are  in  manyeasea 
quite  equal  to  tlie  beet  efforts  at  carving.  Continuous-gnm 
work,  kiiuwti  as  the  invention  uf  Dr.  John  Alluti,  i;^  the 
rcBult  of  tlie  arrangement  of  single  teeth  in  any  dvurcd 
fonn,  and  the  completion  of  the  operation  by  fomiing 
around  them  an  artilicial  gum,  Xo  doabt,  if  the  tcolb  in 
the  market  were,  in  form,  color,  and  riiriety,  all  that  is 
needed  to  meet  tlie  reqnircincntt',  thii*  method  of  fonning  on 
artificial  denture  would  be  all  that  art  demands.  It  wouM 
then  posHeee  all  the  merit  of  carved  work,  and  in  boiuo  re- 
•pccta  afford  even  greater  opportunity  for  artistic  dhtplay, 
being  aUo  mucli  CEwicr  of  accomplishment.  As  it  is,  the 
same  taste  and  Btndy  are  required  in  grouping  as  in  curved 
blocks. 

Absolute  nd<«  can  not  bo  given  for  Uiis  art.  Suggestions 
only  can  be  made  which  may  prove  a  valuable  aid.  It  m»st 
be  borne  in  mind  that  we  arc  not  dealing  with  the  natural 
organs,  and  soino  allowances  an<l  deviations  must  be  made 
for  that  nltnoKt  imperceptible  diflforonoe  in  ajipejirancc  that 
exists  in  the  artificial  ones,  even  when  they  aru  the  moat  per- 
fect of  their  class.     Well-formed  natural  teeth  please  the  vyt 


whiea  sjiamctricallj-  placed  even  dose  together  ia  tbe  arch. 
Artificial  tcctli  imder  like  arrsmgcmeiit  nearlj  a]waj>-s  betray 
Uicir  origin. 

Tbe  following  eoggecitions  to  the  painter  are  equally  per- 
tinent  and  applicable  to  the  dental  artiet : 

"  Natnrtr  inrvor  rL-]>cat«  IiCFBt'lf,  ovou  in  two  sided  of  » leaf. 
Such  precisiou  belongs  to  uiacbiiic-work ;  and,  iu  etudyiag 
natore,  we  learn  tli.it  variety  in  no  leas  necessary  to  a  plraeiug 
compoeilion  than  unity.  To  the  grace  and  beauty  of  tbe 
whole  work,  harmony  is  iudiifpensablc.  "Without  bannony 
each  part  may  fail  of  llic  vffvct  intended,  Iiowcvor  trae  in 
design.  Tbere  must  be  baraiony  of  line,  bannony  of  group- 
ing, harmony  of  light  and  shade,  harmony  of  coloring,  har^ 
mony  of  o.\prceeiou;  each  part  mufit  bo  so  adapted  a»  to 
correspond  to  tlie  rest.  Tbe  attitude  mii^t  be  iu  keeping 
witli  tlie  expretwion ;  the  color,  with  the  subject  treated ;  and 
the  acceasoriea  muKt  be  true  both  to  tlie  character  and  tlie 
ago  represented :  uu  barrnonious  whole  a  ulwaytt  more  or  leas 
pleasing  in  itiielf,  indci>endent  of  subject  or  «tyle." 

The  application  of  these  principles  for  a  number  of  years 
in  the  arrangement  of  arttticial  teeth,  has  satisfied  the  writer 
that  in  no  otbcr  way  can  80  plcssiug  effects  he  produced. 

The  gratification  of  the  eye  by  a  jndtciotu  deviation  from 
uniformity  is  nowhere  more  strikingly  ilhistralcd  (ban  in 
londcicape  gardening.  Tbe  traveler  who  is  familiar  with  the 
ancient  parks  or  gardens  of  the  Continent  of  Europe,  laid 
out  with  all  tbe  regularity  of  siiuares  on  a  chess-board,  the 
trees  and  shrubbery  often  trimmed  or  twisted  into  fantastio 
shapes  unlike  tlie  free  gron-th  of  nature,  experiences  a  sense 
of  great  relief  in  visiting  the  parks  of  England,  where  the 
art  in  tlio  arniiigemcnt  is  lees  meelioiiieal  and  more  conecalcd. 
Tliis  formality  and  stiffness  is  not  displeasing  at  firet  to  the 
anonltivated,  but  the  eye  soon  wearies  of  it,  and  seeke  relief 
in  variety.  It  is  this  action  of  the  mind  wo  niuKt  consult  in 
the  arrangement  of  artificial  teeth  ;  and,  in  doing  so,  it  docs 
not  fellow  that  the  mind  will  be  able  to  recognize  the  caoM 


40« 


niRUON'DUXO  TEEllI  WITQ  COARACTEB. 


of  tJiat  wliicb  gratifies  it,  Tlio  (Bstbctic  bohsc  may  bo  fully 
satisfied  witbout  bcmg  an-kro  of  the  true  rcmwnH  of  the  isWi»- 
factiun. 

Vie  \tave  tiliown  the  iindnUtionfi  of  line  in«iiife6t  in  every 
view  of  eacb  tooth.  To  bannoQize  witli  this  cbaractor  ve 
must  avoid  etrai^bt  linoii  iu  tho  arrnDgomcnt  of  the  whole. 
Tbo  teeth  nugbt  to  be  so  placed  tiial  their  cutting  or  grmd- 
iag  eudfl  will  not  all  be  upon  the  same  level.    There  is  no 
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better  way  of  arrivinj?  at  a  correct  taiite  or  judgment  in  thl« 
arran^reinent  than  by  an  observation  of  the  most  eymmetri* 
cully  developed  skulls  at  our  command,  and  by  a  oompArison 
of  such  with  thofio  of  a  lower  order. 

By  nnivenol  oonnetit,  the  bigbciit  typo  of  pbyHical  and 
intellectual  beauty  i»  accorded  to  the  CnucaBian  race,  and  the 
iknll  abown  in  Fig.  3*4  is  ono  that  may  bo  rtudiod  with 
prolit.  Our  attention  will  be  particularly  drawn  to  the  gen- 
eral  uprigbtnceit  or  vertical  line  of  tbo  profile,  and  the  cor- 
respondence of  the  teetli  with  that  line.    In  tcvtb  antl  jawa 
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hinnoniotiely  developed,  witli  eufili  a  n-oll-d«Tolopod  cnuiium 
m  here  lOionn,  there  u  found  the  Iiigheet  standard  of  beaaty 
ID  the  arrangement  of  the  teeth.  The  six  or  eight  front 
teeth — all  that  are  particuhu-lj  expoeed  to  view  in  life— nei- 
[her  protrude  nor  recede;  there  i»  no  marked  pccaliarity 
about  tltcir  poeition  which  would  «ug^t  the  poesiblUty  of 
iniprovement.  Tlie  canine  teeth,  which  in  nuinjf  Aknlln  are 
BO  laige  or  ho  prominent  as  to  Buggeet  tJie  origin  of  their 
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name,  arc  here  modcmtc  in  eixa,  clocie  within  the  circle,  and 
inconnpiciiouit.  Any  niiiterial  dpviation  from  such  an  armn^ 
ment  in  an  otherwise  symmetrically  developed  skwU  will 
nearly  always  incline  to  deformity,  liy  cutting;  off  the 
cranium  from  tlie  muxilhiry  portion,- by  an  inw^nary  line 
pasiiing  from  the  condyloid  procetw  through  the  socket  of 
the  eye,  it  will  be  seen  that  the  relation  of  the  brain  in  bIto 
to  the  lower  part  of  the  faire  i«  a«  two  to  one ;  i.  c.,  tiiat  two 
thirds  of  the  skull  h  given  to  tlie  brain,  and  but  one  third  to 
the  jaw& 
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Fiwdng  now  to  tlio  »k\iU  of  a  negro,  as  »hovn  in  Fig. 
S45,  TC«  mo  ft  marked  cbango  in  all  tlie  points  to  wbi<;li  otir 
kttentiou  was  givt-n  in  tlie  Cauca&iau.  Tlio  cniuiuni  16  di- 
miuishod  proportionutc-ly ;  tlie  maxillary  uppontliis  it  in- 
ereaaed.  Th«  profile  is  much  inclined  ;  tlie  jawn  protrnde ; 
tlic  teetli  correspond  with  tliia  protrnsion,  and  the  canine 
teeth  are  larger  and  more  conapicnons.  Drawing  a  Uno  from 
the  condjie  to  the  eye,aB  in  tli«  fonuur  cos^  ve  find  the  skull 
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nearly  eqnally  divided.    Evidently  tlio  intcUoctnal  qitaliti^ 
are  more  feeble,  and  tbe  animal  more  pronounced. 

Our  next  illuetnilion  is  from  an  nnler  below  the  ImmaD, 
and  yet  with  strikingly  niiiiilar  charactcrifitics.  Vig.  346 
reprcBonts  tJie  ulcull  of  a  gorilla,  wiiicli  may  be  accepted  as 
tlio  extreme  of  the  Caucasian,  Ht;re  the  relation  between 
the  cranium  and  jaws  is  exa<'tly  reversed.  The  bruin  oocn- 
pieA  one  third  of  the  «kul1,  and  the  javrs  two  thirdi.  Eqnally 
marked  ia  the  great  increase  in  aire,  prominence,  and  power 
of  the  canine  tooth. 

Attention  has  been  tliuH  particularly  given  to  the  canioe 
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tMtlit  beeaaite  Uieir  tiize  and  position  in  the  arch  affect  tlie 
•xpreaaion  of  the  face  more  than  those  of  an;  oilier  t«etti. 
Tliera  are  many  instances  in  the  setting  of  artiticial  tvctb 
that  require  s  vorlutiou  in  the  pwllion  of  the  ounini-A,  to 
oorropond  with  g«neml  bnt  marked  pecnliaritie«  of  pli^ysi- 
ognoiny ;  bat  caation  and  good  taste  must  be  exercised  in 
tilts  determination,  or  oliaracteri«tics  belonging  to  tlte  infe- 
rior races,  or  to  mere  animiils.  M'ill  bo  portruyed. 

Tb«  lino  of  the  cutting  edgea,  a«  before  stated,  must  not 
be  a  straight  line.  Fig.  347,  copied  from  a  well-developed 
npper  jaw,  is  eridently  the  ti-pe  toward  which  wc  sliouM 
approximate.  This  view  shows  that  lino  to  bo  a  donblo 
curve,  dropping  in  front  and  elevated  at  tlie  back.    Tlie 
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line  miirkii  the  edge  of  the  tnoKt  beautiful  upper  lip, 
doubled  to  represent  the  whole  li]>,  and  is  familiarly 
known  as  the  form  of  "  Cupid's  bow." 

The  line  of  tlie  lower  jiiw  is  the  same  as  that  of  the  upper 
jaw  from  the  last  tooth  forward  to,  and  including,  the  bicus- 
pids; an<l  from  thence,  in  the  h>wer  jnw,  it  curves  upward, 
thus  making  provision  for  the  natural  lap  of  tlie  superior 
inci«ore  over  the  inferiors.  Fig.  3+8  shows  a  type  of  a  lower 
jaw  which  articulates  with  the  foregoing  npper  one,  in  which 
the  difference  of  lino  is  clearly  manifest. 

There  ui  a  wide  range  admi«iiihle  in  the  curve  of  the 
dental  ardi,  between  the  extremes  of  a  seniicirele  and  a 
panllelognm.  The  width  of  the  normal  curve  must  be  do- 
termined  by  the  surrounding  featurcft.    There  can  I>o  no 
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fixed  fltaixlurd  ;  otherwise  tlie  characteristic  feAturea  of  racM 
and  faiiiities  n-ouM  l>e  destroyed.  Yig.  849  nhowB  a  deputtne 
from  a  regular  curvu  which  a  BoiiiutitiiM  admimhlc.  Such 
au  urraiiguiucnt  ii  prwbnbly  the  be«t  for  uuuticitiitg  purpowe, 
bnt  would  be  objectionable  in  some  easea  on  account  of  the 
fullnees  of  the  canines,  vhich  might  give  an  unpleaaant 
expreeeioD.     If  the  denture  were  for  a  rugged  ^ce,  full 
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of  Rtrong  lincx  and  marked  cliaracter,  it  might  bo  admb- 
Bible  to  make  the  caniiies  fltill  more  proiiiincnl ;  but,  in 
tlie  faro  of  a  delicate  lady,  witli  the  featarcs  rounded  and 
Bymmetrical,  cvca  m  mneh  proniinenou  as  is  tfliown  iu  this 
drawing  vould  be  inadnii««ib1c.  The  more  regular  tho 
foatarcf),  the  more  difficult  it  ia  to  avoid  regularity  Jn 
setting  nrtifieiul  teeth  without  producing  di^foniiity ;  for 
deformity  ia  only  relative,  and  wliat  would  deform  one 
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* 
would  enhance  beant;  in  another.    But  there  are  some  other 

peculiarities  about  this  drawing  that  it  is  well  to  copy  to  a 
considerable  extent,  and  those  are  the  lines  that  flow  back 
from  the  canineB  to  the  last  molar.  It  will  be  observed  that 
the  two  bicuspids  and  the  adjoining  two  molars  are  nearly  on 
a  straight  line,  and  that  the  third  molars  stand  wider  apart ; 
thus,  at  the  back  the  teeth  curve  outward  rather  than  inward 
— the  very  reverse  of  a  semicircle.  When  the  arch  is  wide 
at  the  bicuspids  in  a  person  of  delicate  form,  the  effect  is 
veiy  disagreeable.     The  best  width  of  an  artificial  denture 
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in  any  given   case  must  be  governed  by  utilitarian  rather 

than  cesthetic  influences ;  nevertheless,  the  width  at  the  back 

being  decided  upon  for  masticating  purposes,  the  form  of 

the  arch  in  front  is  often  quite  under  our  control. 

For  the  position  of  teeth  in  the  arch,  an  almost  indefinite 

variety  is  admissible ;  comprehending  their  rotation  on  their 

axes,  the  spaces  which  separate  them,  and  deviations  from  a 

uniform  curve.     Artificial  teeth  will  always  look  better  if 

placed  so  that  the  form  of  each  is  clearly  relieved  against  the 

shadow  of  the  spaces  between  them.    A  compact  row  in  an 

aged  person,  where  there  are  many  external  evidences  that 

nature  is  giving  way,  strikes  alm(»t  any  one  as  an  incongruity^ 
33 
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With  Age  we  see  a  ehiftiDg  of  po#ition  of  tlio  nntiml  teoth, 
wliich  is  in  perfect  barmony  with  Uie  n-afltinfi^  of  mtudo  utd 
tisBiic  which  chnrnctcrUes  advanced  life.  For  tlie  best  articUo 
effect,  tJte  tipacos  l>etween  the  teoth  should  not  bo  uaiform 
in  width,  but  there  may  hu  compAntive  imifonnity  in  tlw 
two  eidcs  uf  the  mouth,  Iti  f^ciicrnl,  tliccentnil  iiicixon  will 
look  better  tf  nearly  or  qutto  in  contact,  but  may  l>e  relievod 
by  a  apaoe  between  them  and  the  latenla.  The  canine  may 
or  may  not  ho  eeparatod  from  the  latcnl  by  a  decided  epaoe^ 
but  a  oonaidemblc  vaeaney  may  be  left  between  tiie  coiiint 
Mid  bieii^id  without  any  detriment  to  beauty. 

In  addition  to  the  variety  that  may  be  caused  by  a  judi- 
cious distribution  of  epacee,  a  very  good  effect  upon  the 
exproeeion  will  be  caused  by  the  partial  rotation  of  a  tooth, 
or  by  giving  prominence  to  one  or  more  in  the  arch. 

For  natural  expression,  the  central  incLwrs  and  canioea 
most  occupy  a  fixed  and  unalterable  location.  The  centrals 
control  tlie  profiU  of  the  mouth,  while  the  cuninee  support 
and  give  character  to  its  corner ;  the  two  mwA  important 
pointB  in  the  whole  arrangement.  There  can  be  liut  Uttlo  or 
no  deviation  admissible  in  the  location  of  these  teetli,  but  ■ 
partial  twiHting  or  a  different  inclination  may  oflon  bo  ro- 
sorted  to  with  good  effect.  The  central  incbors  will,  how- 
ever, generally  appear  better  by  having  them  stand  with 
their  flat  face*  on  a  line  with  each  otJicr ;  hot  the  caitinet 
may  be  rotated  eliglitly,  in  citlier  the  same  or  oppoeitv  direc- 
tions, wilhont  diaSgurement. 

The  lateral  ineisore  and  hicnspids  sliould  occupy  poaitii 
subordinate  to  the  caninoi  and  ei-ntrale.  Considerable 
tnde  may  be  nhown  in  plncitig  the  latcn3.  It  may  liavo  a 
greater  inclination  toward  the  median  tine  than  tlie  othcni, 
or  it  may  be  twisted  more  on  its  axis ;  the  anterior  corner  of 
the  cutting  edge  may  be  tlirown  forward  of  the  central,  or 
the  whole  tooth  may  etand  within  the  arch  ;  either  method 
carried  to  a  limited  extent  will  add  to  the  natiintnem  of  the 
effect.     The  bicuspids  should  stand  within  ft  cnrred  Um 
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roimed  hy  the  centniU,  canine^  and  molars,  partially  hidden 
by  the  ppomincnco  of  the  caumc. 

The  foregoing  rvmarks  apply  entirely  to  tbo  conKtmctioQ 
of  an  «pi>er  deimire,  bnt  are  of  greater  foree  when  entire 
upper  and  lower  denturof)  are  to  he  supplied.  The  character 
decided  npon  for  tlie  tipper  will  govern  the  character  to  be 
givou  to  tho  lower  tvl.  Whtrc  any  great  uumher  of  the 
natural  teeth  remain  upon  the  lower  jaw,  and  an  entire  upper 
•et  i«  to  be  Bopplied,  the  character  of  the  lower  teeth  will 
influence  the  form  and  arrangement  of  the  artificial  ones, 
and  thus  tho  euggcstiona  before  uiado  will  bo  modified  to 
meet  tlie  c«8c.  Perfect  harmony  would  therefore  require 
that  noticeable  defcctji  or  irregularities  in  the  lower  natural 
teeth  ehould  be  imitated,  in  a  modified  form,  in  the  conatmc- 
tJou  of  the  upper.  Thus,  marked  irregulariticfl  of  position 
below  will  indicate  an  irreguhir  amngcnicnt  above,  but  not 
neoeMorily  to  the  same  extent.  Permanent  diacolomtions  on 
the  surface  of  the  natnral  teeth  would  alao  indicate  a  modi- 
fied imitation  of  the  same  on  tlie  artificial.* 

It  is  the  comparati%'c  perfection  of  artificial  teeth,  to- 
gether witli  their  dtiffnew  and  formality,  which,  even  if  tho 
color  be  appropriate,  betrays  them  in  persona  of  (nil  age. 
Tricks  or  dovicee  may  I>e  justifiably  resorted  to  in  euch  nuet. 
The  grinding  of  the  cutting  edgCB,  to  produce  the  appear- 
ance of  a  natural  tooth  broken  or  bruised  by  ahrawon,  is  snch 
a  device,  and  may  be  adopted  occasionally  with  mnch  benefit 
Not  that  there  is  any  intrinsic  beauty  in  a  broken  tooth,  nor 
that  there  is  any  charm  in  its  eontni«t  with  a  perfect  one ; 
but  the  eye  is  eo  accustomed  to  see  tbcw  itlight  defecta  in  the 

*  In  18S3  t  vol  cttllAd  upon  to  tumrt  tn  upprr  icl'of  tHih  irhere  llie  nttib 
nl  lower  loc4b  were  tnuml,  hiil  lutncd  bj  long  ncRlccI,  In  marked  and  irregulu 
■poia  OT«r  tli<i  (urfitci?,  Attfr  flndlng  mjwlf  uonblf  tn  rfiniriTc  llio  dUrolor*- 
tlooa,  I  m«lrM  to  imtlstc  them,  and  rarr«d  ■  aet  ot  tcvth  and  altiovd  ihciu  In 
ibt  twkini;  ■ilh  a  prcpnmloo  of  terra  ill  liamf.  Aft«r  thtrf  hod  hrva  nom  k 
J*tr  ihr^  wire  cxhiblEod  In  tho  mnuih  of  tiio  psilont  tn  Ibo  Jurotv  at  Uie 
"World*!  Tiilr,"  In  Kow  York,  la  lBa3,4DdcliaiUd  tLidi  blgbvit  coinmcndatloa. 
(rictt  Jnrara*  report.) 
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Datura]  teetli,  that  it  comoa  to  regard  them  as  only  allied  to 
nature. 

Tlic  ini^crtion  of  gold  fillings  iti  pxpoec-d  portiune  of  the 
teolli  l»  another  trick  wttich  oui  noructttiies  l>e  iiiodo  uvailablo 
with  propriety.  In  tiie  conHtruetion  of  a  partial  set,  w]icro 
there  uru  lillings  in  tlie  natural  teeth  which  are  exposed  to 
the  ordinary  oliMirvcr,  harmony  saggonU  that  there  be  no 
large  nninher  of  artitiml  teeth  in«cncd,  perfect  in  their 
fonii  and  uppcamnce.  It  is  then  eminently  proper  to  lulopt 
thiti  device,  but  the  lilting  Kliould  not  be  conApiciiotui  or  ub- 
tnieive.  In  niaking  uu  entire  BCt,  this  trick  has  little  to 
recommend  It.  The  nieiu»  at  onr  oommaiid  in  «itch  coecs 
are  eufflcieiit  to  enable  ns  to  conceal  oxit  art  vritbout  resorting 
to  the  qutstioiuiblo  device  of  sngj^ceting  to  the  mind  decajr, 
and  thns  induce  the  inference  that  the  organs  ore  natural. 
In  the  cofie  of  the  [urtiul  set,  harmony  witli  the  exposed 
uiitunil  tix-th  may  require  it ;  but  in  an  entire  set  it  ifl  of 
doubtful  propriety. 

Tile  iiuwufactare  of  porcelain  teeth  is  one  of  the  most 
difficult  of  arts,  and  when  in  its  infancy  its  best  rcHolts  were 
found  among  tlio  few  dentiiit«  who  had  to  some  extent  ob- 
tained tlic  mftstcry  over  the  numt  refractory  of  ingredients, 
and  who  Imd  the  ambition  and  genius  to  excel  in  carving; 
but  the  diHicnllies  to  be  orercome  were  sncli  as  naturally  to 
det«r  others  from  the  desire  to  obtain  knowledge  under  socb 
adreree  eircuniBtanpcB ;  iind,  in  duo  time,  the  manu facturers 
perfected  tlieir  wares,  m)  tliat  none  but  an  cxecptJonal  few 
could  liare  excelled  them.  The  average  dentist  is  therefore 
nut  only  compelled  to  accept  such  as  the  nuirket  aflords,  bnt 
it  U  more  than  probable  that  his  patient  will  be  better  ik'rvod 
by  a  judicious  f>elec{ton  coming  from  his  own  cultivated  toito 
than  by  any  attempt  of  his  own  to  manufacture  them. 

Witli  gum  teeth  for  plate-work,  tliere  is  but  little  latitude 
for  artistic  effect  consistent  with  the  mechanicsl  execution ; 
with  blocks  made  for  rubber  thcro  ia  sUIl  less  freedom  of 
arrangement  for  the  opoimtor.    Single  teeth  without  gunia 
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are  the  onl;  ones  that  will  permit  tu  to  exercise  our  tiwtc 
unliniitedly. 

In  entire  letn,  where  the  abeorption  of  the  alveolar  pro- 
cess uoc«8>ittitea  a  subetitutu  to  n^torc  the  contoar,  wo  tind 
DuiwiIviM  limited  at  present  to  three  method^  viz. :  the  Eng- 
lish method  of  forming  the  giim  of  vulcanite,  the  eame  as 
the  biide ;  a  ptutimi  plato  with  a  eontinuoiu  porcelain  gum  ; 
and  celluloid ;  the  coutinuoiu  gurn,  ti»  hait  been  Luforu  re- 
marked, prceontiiig  advantages  in  an  artistic  point  of  view 
which  ar«  thus  far  unuqauled.  Some  effort  has  been  made 
by  Uio  inannfacturctift  to  furnish  an  imitation  of  the  contina- 
DOB  porcelain  ^in  in  a  fonu  atlapted  to  a  plastic  base ;  and, 
oon^c-ring  all  the  mechanical  difficidtiee  to  bo  overcome, 
their  efforUt  have  resulted  in  ooneidtTable  euect-Hi, 

Far  more  artistic  talent,  as  well  as  mechanica]  skill,  is 
required  in  making  from  a  mold  a  block  of  wvem]  tcoth 
joined  by  a  gum.  than  in  the  production  of  single  teeth. 
The  8iigge3tio»»  heretofore  made  aa  to  their  arrangement 
apply  here  with  the  same  force  to  the  manufacturer  as  to 
the  dentist  in  his  ad;tptatiuiis  to  a  epecial  case.  Many  of  the 
seotions  nmdc  for  vulamite  »liow  conclugivoly  that  the  artist 
who  modeled  them  could  never  have  studied  nature  very 
long  nor  very  closely.  There  is  often  dii<p1ayed  far  more  of 
the  ortiflt'a  invention  than  his  imitatioD.  Many  of  the  littlo 
details  wluch  go  far  to  intluence  the  appearanoe  of  the  whole 
ore  neglected.  For  instjince,  the  teeth  will  often  !«•  fused 
together  with  particle*  of  tho  tooth  l>ody  left  between  tliem 
before  bftkin^:;  and  it  is  equally  common  to  find  the  bcaaty 
of  iho  tut'lh  in  their  fonn  ruined  by  a  V-«liapcd  scpontion 
between  them,  terminating  in  contact  with  the  gnm,  half 
way  np  the  tooth  ;  or,  again,  to  find  the  central  and  lateral 
with  such  a  space  on  one  side  and  tho  corresponding  epaco 
filled  up.  The  point  of  gnm  between  the  teeth  is  often  pale 
tnd  indistinct.  In  these  blocks  the  individuality  of  the  tooth 
•hontd  be  especially  clear,  brought  out  by  a  clean  and  well- 
defined  space,  and  the  color  of  the  gnm  between  in  8lmrp 
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contrutt,  or  the  tout  mtemiU  will  b«traf  Uie  ]>oroelauL  char- 
acter of  tlie  material  used. 

Profea&or  Austeu  eaj'fi :  "  Artificial  teotb  sbonld  imitate 
the  natural  orgaiiu ;  yvl  thi-ru  in  a  pcrfcotioo  uf  farm  and 
UTaagcuient  wtiidi  ic  is  not  advigable  to  imitate.  To  diMum 
auspioion  aa  to  their  artificial  character,  it  ia  often  desirable 
to  impart  a  meuaurQ  of  irregularity.  An  overlapping  Uteral, 
a  iiii»»ing  btou«[)id,  a  woni  caiiiiic,  an  iucitor,  bictupul,  or 
uiolar  ap{)arentljr  decayed  and  filled  wiib  gold,  an  expowd 
Deck  from  abeorption  of  tbe  alveolus,  are  amiMig  the  te^ti- 
tnate  devices  of  tbe  Bkillfal  mecliaDician  wbo  Itna  tbe  'art  to 
OODceol  art.'  If  there  are  any  defective  natural  teeth  re- 
Rudning  to  be  matebed,  siill  higher  art  is  required.  A  per- 
fect porcelain  incisor  is  no  fit  ooropanion  for  one  tJiat  is 
partly  broken,  decayed,  and  diecolored ;  and  sinL'o  no  art  can 
make  the  defective  tooth  perfect,  and  yet  tbe  {Hiliciit  rataina 
It,  there  ia  no  alternative  but  to  give  to  much  imperfection 
to  tlte  artificial  ooe  as  sliall  take  away  that  striking  con- 
trast vhich  so  painfully  offeuda  our  mstbetio  seoso  of  fit- 

DIM." 

It  is  questionable  whetber  any  suggestions  or  criticism 
upon  the  coh)r  and  tone  of  artilieial  teetb  will  be  of  any 
benefit  to  tlic  student  That  it  i^  in  many  re«i>oct8,  of  oqual 
or  more  importance  tlian  individual  fonn,  i»  undoubted  ;  for, 
witli  an  artificial  denture  faulty  in  form  and  bad  in  arrange- 
ment, if  the  tone  and  color  exhibit  good  taste  in  the  eelee- 
tton,  it  is  a  redeeming  trait,  and  worthy  of  praise.  But  the 
faintest  sbadea  are  of  so  much  importance  in  this  matter, 
and  they  arc  no  undefinable,  the  names  of  colors  and  their 
Tariationti  often  conveying  a  different  idea  from  wliat  was 
intendetl,  that  it  is  impossible  to  give  more  than  tlie  general 
suggestions  of  good  taste.  Fair  tm-th  are  admiMible  in 
younger  pcnone ;  deeper  hues  arc  rcijuircd  for  the  aged. 
While  we  sometimes  find  in  old  penons  natural  tectli  Tery 
fair  to  look  upon,  tJicrc  is  a  seeming  inoongmJty  about  it 
which  wo  are  not  justified  in  imitating.    It  is  safer  to  err 
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upon  the  dde  of  inserting  thoee  of  a  deeper  tone  than  is 
realljr  required,  excepting  when  some  of  ttie  natural  toeth 
remain,  and  then  faithfully  matching  or  at  least  selecting  a 
color  that  harmonizee,  and  will  not  be  obtrnfiive  or  conspicu- 
onB.  The  canine  teeth  in  nature  are  lees  translucent  and 
more  deeply  shaded  than  the  incisors  or  bicuspids.  This 
shoTiId  certainly  be  imitated  bo  far  as  the  canines  are  con- 
cerned ;  bat,  in  the  opinion  of  the  writer,  we  shall  produce 
a  better  effect  with  artificial  teeth  by  not  inserting  bicuspids 
of  lighter  shade  than  the  canines.  The  artiUcial  tooth  does 
not  absorb  the  light  as  does  the  natural  one,  and  when  placed 
in  shadow  as  the  bicuspids  in  situ,  tbey  are  rendered  more 
conspicQouB.  Where  natural  teeth  of  divers  colors  are  scat- 
tered, and  the  vacancies  are  to  be  supplied,  it  is  our  duty  to 
harmonize  in  color  each  artificial  tooth  with  its  natural  neigh* 
bor* 

It  will  be  manifest  that  it  is  simply  impossible  to  carry 
all  the  foregoing  snggestions  into  practice  with  some  of  the 
methods  of  constructing  sets  of  teeth  now  in  use.  One  of 
the  greatest  difficulties  to  overcome  is  the  scientific  one,  viz., 
to  discover  and  combine  in  just  proportions  the  materials 
which  will  produce  this  wonderful  imitation.  In  no  other 
ait  with  which  the  writer  is  acquainted  have  imitations  of 
nature  been  carried  even  now  to  such  perfection.  The 
making  of  artificial  Sowers  has  perhaps  come  the  nearest  to 
it.  Certain  it  is  that,  of  the  materials  whicb  chemistry  has 
already  furnished  ns,  it  is  possible  to  obtain  most  wonderful 
results.    The  color  of  a  tooth  is  dependent  principally  upon 

"  I  mu  required  on  one  occsbIoh  to  Insert  the  four  superior  indaon.  One 
at  the  canines  was  of  eicradingly  fa<r  color ;  the  other  wis  very  much  dit- 
eolored  hj  a  black  amalgam  filling  on  Its  anterior  approximal  surface,  wbidi 
the  patient  on  do  acDOunt  would  hare  disturbed.  A  block  was  made  in  which 
the  ^e  of  the  lateral  iucisor  next  the  discolored  caniuc  was  dccplj  stAined  with 
platiiia,  and  ft  most  eiceltent  Imitation  In  color  was  produced,  and  the  other 
teeth  were  Tari.oolored,  grading  in  shade  from  one  canioe  to  the  other.  The 
efFeet  was  very  good,  deatrojlng  the  conspicuousnesi  whidi  the  disoolond  caldtw 
would  bare  ibown  In  contact  with  an  unstained  assocUteh 
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the  proportion  of  its  ingrc-diento  ;  iU  tone  npon  tlic  noUoQ 
of  tliu  firo  in  burning  or  baking.  The  fault  of  many  ot  Uio 
porcelain  toetli  of  this  country  ia  tho  frudcness  or  ranmeM 
in  their  apjiearaiicc — a  luok  of  translnci-ricy,  wLicli  il  Uttla 
more  heat  wonld  wry  much  improve.  It  would  blend  tbo 
colom  moru  pcrfcctiy,  give  tliem  more  vitality,  and  i«often 
down  the  bard  and  angdar  linea  of  the  mold.  It  h  perfectly 
in  Oie  power  of  oar  manufactorcrs,  with  the  materials  now 
in  use,  to  mnko  a  gpne"^  improvomcnt. 

Une  thing  which  in  much  WHiitod  is  to  increnec  the  variety 
of  darker  ahadca ;  not  by  hurrying  into  the  market  a  lot  of 
poorly  baked  blue  or  yellow  teeth,  but  by  a  careful  imitation 
of  thoee  organs  in  pereons  who  have  bc-cu  habitually  neglect- 
ful, until  their  tooth  have  acquired  a  tone  or  color  wlitch 
can  not  be  removed.  While  the  dentist  ut  birge  iit  depend- 
ent upon  the  manufacturer,  he  muRt  cultivate  hia  taste  nntiJ 
he  is  able  to  eeleet  the  most  eaitable  ehade  which  is  prepared 
for  him.  When  one  or  more  of  the  front  teeth  are  remain- 
ing, cither  above  or  below,  in  a  fair  state  of  preeervotion,  a 
tolerably  correct  idea  may  be  gathered  of  what  in  needed ; 
and  careful  obserratton  made  of  juat  nnch  oawo,  a*  well 
OS  of  all  [>artiid  iMit«,  taking  into  eonsidemtion  the  age,  com- 
plexion, etc.,  will  do  much  to  improve  bis  judgment  and 
enable  him  to  make  suitahle  ndaptationa  when  ho  baa  no 
Buch  help. 

When  wo  consider  the  infinite  variety  of  the  bnman 
countenance,  and  the  equally  infinite  divonity  in  fonn  of  the 
jawH  which  a  dcntixt  Kca  (no  two  being  oxnetly  alike),  aod 
then  consider  that  there  are  thonsandf)  with  a  conformabOD 
of  jaw  peculiar  to  each,  who  are  wearing  artiGri»l  teeth  of 
exactly  the  eanie  size,  etiapo,  and  color,  in  fact  all  east  in  tlie 
Mune  mold,  and  really  belonging;  to  but  one  individual,  we 
begin  to  realize  the  pancity  of  onr  resoorcea. 

In  the  loss  of  the  teeth,  the  absorption  of  the  proceue*, 
and  tlie  wasting  away  of  the  musclc«  and  tissues,  as  we  have 
•eeo,  tlio  greatest  posriiblc  detriment  is  cauwd  to  the  oxpree- 
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don  of  the  hnuiaii  coantenance.  The  complete  restoration 
of  these  features,  with  all  their  power  of  expreseion,  by  art 
— art  so  conEnmmate  in  the  selection,  arrangement,  and  adap- 
tation of  its  means  as  to  defy  detection — is  one  of  the  crown- 
ing glories  of  dentistiy  ae  an  art. 


CHAPTER  XXI. 


ASATOUV  AKD  rJITBIOLOGT  OF  EXTBEfiSUW. 


To  no  one  doee  the  study  of  the  human  fnoc,  In  itn  va- 
rious fonne  and  aepocts,  rocommend  itself  with  more  foreo 
than  to  the  dentul  ]>raclitioiior ;  for,  cmllod  npoti  ae  he  ih,  not 
only  to  rt-lieve  suffering  humanity  from  tlw:  grt-attst  \mu  to 
whicli  ilvsii  10  heir,  but  also  t4>  repair  the  rava^-g  of  dt^-cay, 
cither  in  cffo)-t»  directed  toward  the  preservation  of  the 
natural  organa,  or,  when  thc«o  arc  lost,  to  supply  artiSdal 
suhstitutcs,  if  ho  is  not  an  quick  to  pcnrcivc  and  as  able  to 
retain  in  his  tueniury  the  nice  aliadea  of  cxprewiion  of  the 
eomo  face,  and  the  cliaracteriiitic  points  of  rcsenihlanoo  or 
difference  betwoen  varioaa  indindnals,  as  llie  8ctilj>tur  or 
paiuter,  he  wilt  fail  in  many  oesential  particulars  to  meet  all 
the  just  and  proper  demands  upon  bini. 

Apart  from  this  general  interest  shared  by  all  in  tbe 
human  face,  it  in  important  that  those  engaged  in  certain 
departments  of  life  should  become  thorou^ily  acquainted 
with  the  nioobaiiism,  so  to  epcak,  by  wlitvli  the  reword  is 
made.  To  the  speaker,  whetlier  in  tbe  pulpit,  at  the  bar,  or 
on  the  Htage,  getturt  is  all-important ;  to  the  arliHt,  whi.<ther 
as  a  painter  or  Bculptor,  expression  is  everything ;  and  last, 
though  not  lea£t,  to  the  dentist  a  faithful  discbai^  of  dnty 
demands  that  he  should,  in  the  i>crfonnanoo  of  his  opcmtions 
on  the  teeth,  inranably  endeavor  to  pr«aert>e  the  natural  ex- 
prcBfiion  of  the  face,  or  when  the  ravages  of  decay  have 
eventuated  iti  the  loss  of  the  dental  orgatia,  that  the  lost  ex- 
preasion  should  be  r<tiortd  by  the  introduction  of  properiy 
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coQBtracted  and  adapted  artificial  Bnbetitates.  To  each  aad 
all  of  these,  and  particolarly  to  the  latt«r,  if  they  desire  to 
attain  the  highest  possible  point  of  excellence,  an  intimate 
acquaintance  vith  the  akatomt  and  fhysioloot  of  £xpb£&- 
BiON  is  indispensable. 

It  is  generally  conceded  that  the  proportionate  relation  of 
the  bones  of  the  face  to  those  of  the  craninm  has  mnch  to 
do  with  the  moral  and  mental  qualities  of  the  iadividoal ; 
in  other  words,  that  a  high  order  of  intellect  is  nsoally  mani- 
fested by  those  in  whom  the  craninm  is  large,  the  forehead 
broad  and  high,  and  the  bones  of  the  face  small ;  while  the 
animal  propensities  are  generally  evinced  in  a  marked  de- 
gree, and  preponderate  over  the  intellectual,  in  those  with 
depressed  foreheads,  compressed  temples,  and  lai^  and 
massive  jaws.  The  opposite  extreme  is  sometimes  pre- 
sented, in  which  the  bones  of  the  face  are  so  dispropoi^ 
ticmately  small,  in  comparison  with  the  cranium,  as  to 
coDStitate  a  marked  deformity.  Again,  a  want  of  har- 
mony between  the  different  bones  of  the  face  is  occasion- 
ally presented ;  as,  for  instance,  when  the  inferior  maxilla 
is  very  large  and  massive,  or  tmusually  small,  in  comparison 
with  the  superior  maxilla,  or  vice  versa.  This  hypertrophied 
or  atrophied  condition  may  occur  in  any  of  the  bones,  and 
of  coarse  when  existing  will  mar  the  harmony  of  the  sur- 
rounding parts. 

In  extreme  old  age,  the  atrophied  condition  of  the  jaws, 
dne  to  the  gradual  loss  of  all  the  teeth  and  the  absorption  of 
the  alveolar  processes,  produces  that  decided  alteration  in  the 
features  of  the  aged  with  which  we  are  all  so  familiar.  The 
change  which  invariably  takes  place  in  the  angle  of  the  lower 
jaw  in  consequence  of  the  disappearance  of  the  .teeth  and 
processes  causes  the  chin  to  project,  and  when  the  jaws  are 
closed  the  nose  and  chin  approximate  each  other.  Even 
when  apart,  the  falling  in  of  the  lips  so  encroaches  upon  the 
oral  cavity  as  to  make  it  too  small  for  the  tongue,  and  thus 
renders  the  speech  feeble  and  indistinct.    It  is  here  that  the 
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Fig.  351  illnstnitc*  the  prmcipnl  muMlce  of  the  face  co 
renn.-*t  in  c.vprc»«ion.  1"h«  0<vip!tO;frofUaii4  (A  A)  oonsiitc^ 
of  two  broad  but  fleeliy  helhca,  with  an  intervonin]C  npoMi 
rods  reeling  upon  tlie  arch  of  the  ekoU,  and  over  wliieb  \t 
slides ;  tbo  posterior  portion  of  tlie  inoscle  arieeb  from  th« 
BU|>onor  cnrvcd  Uno  of  the  occipital  bone.  Tlie  principal 
parts  of  the  anterior  fihe^  Arc  inserted,  or  blend  n-ith  tbo  oo^ 
rugator  Fopercilii,  and  the  eiiperior  margin  of  the  orbioiilari* 
polpohmmni.  The  minor  portions  of  the  riglit  and  loft  fr 
til  mtiwleA  unite  top^tbcr  Mmo  distance  above  the  rooti 
tlw  Doee,  and  are  insertet]  nt  this  point  and  send  down  fit 
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303  vUb  the  pyrftm!<lHlU  na«e.    Function  ; 
,  elevates  the  eyebrows,  imd  induces  the 
lot  tlio  forcLud. 
or  Suj>eroilii  (1,  1)  lies  under  the  oocipito- 

Fu.«U. 
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anialis,  and  k  n  small,  pynmidnl  mu»ole,  arising  from  Uio 
inner  extremity  of  the  BUiwrcUiary  ridge ;  its  fibers  proceed 
outward  from  tlieir  oripin  and  blend  wilJi  thtwo  of  the  oocipito- 
frontalis  utd  orbicularis  pulpebiurum.    Fuitotion :  It  draws 
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the  vychmvri  and  ejelids  inirard,  nitd  prodoccs  tbe  vertical 
wrinkled  of  the  forehead. 

The  PyramKl*Ui»  A^em  (S)  is  uminlly  regatxled  as  a  pro- 
longed slip  of  the  occipito-frontalis,  wbidi  continues  doirn- 
wud  on  the  bridge  of  the  noeo,  where  it  hk-ude  witli  tlie 
compr^eor  noei.  /''unction:  It  drawe  down  the  inner  angie 
of  tiie  e;obrow<s  and  producer  the  transverse  wriaUes  on 
the  bridge  of  tha  nose. 

The  Orbieularit  PalpSraratn  (3,  8)  oonKifite  of  a  thin, 
flat  plane  of  elliptical  fihcni,  which  extend  around  the  wholu 
circ'uinfi.':renoc  of  tlie  orbit  and  eyelids.  It  spreads  outward 
on  thu  temple  and  doimward  on  the  cheek,  but  the  onljr 
fixed  points  of  attachment  to  the  bone  arc  at  tlio  inner  vaax- 
gin  of  the  orbit,     Funi^tion :  It  clottce  the  cyelida. 

The  Levator  IaAU  Supertoris  Atcsqu«  Nan  (4, 4)  a  n  thin, 
triangular  niusele,  ariiiing  from  the  upper  part  of  the  dbmI 
proccBS  of  the  superior  maxilla  by  a  point4?d  extremity,  and, 
as  it  descends  along  the  side  of  tbe  nose,  gradually  inereaaca 
in  breadth,  and  then  divides  into  two  slips,  one  of  which  is 
inserted  into  the  ala  of  the  no»e,  and  the  other  bicnda  with 
the  orbicalaris  oris.  Function:  It  elevatea  the  upper  Up 
and  ala  of  the  nose,  and  dilates  to  a  considerable  extent  tlie 
latter  organ. 

The  Zy^matiout,  Major  and  Jfinar  (&,  5),  arise,  the 
latter  in  front  of  the  former,  from  the  malar  bono,  and  then 
paea  downward  and  ontward  to  the  upper  lip  and  angle  of 
the  mouth,  where  their  fibere  blend  with  the  orhictilaris  oris. 
Function :  Tlicy  raiue  the  upper  lip  and  draw  the  eomerfi  of 
the  mouth  outward,  as  in  laughing.  By  these  mitsoles  tbe 
comers  of  tbe  month  are  rained  in  tuniling,  so  as  to  form  the 
dimple ;  in  laughter,  still  liigher,  so  an  to  swell  llio  cbiM-'k, 
wrinkle  tlie  eyelids,  and  compress  the  eyes,  even  until  Uw 
tears  begin  to  flow. 

Tlie  Levator  Lahii  Superioris  Pntpri«4  (6, 6)  arises  from 
Uic  lower  margin  of  the  orbit,  where  it  is  attached  partly  to 
the  superior  maxilla,  and  portly  to  the  inaLor  booe  ;  its  fibcn 
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pites  downward  and  inward,  and  blend  with  the  npper  part 
of  the  orbicularis  oris.  Function  :  It  Ib  the  proper  elevator 
of  the  upper  lip,  and  at  the  same  time  carries  it  a  little 
inward. 

The  Ccmpresaor  Nasi  (7, 7)  arieee  narrow  and  fieshy  from 
the  canine  f  oasffi  of  the  superior  maxilla,  and  ita  fibers  con- 
tinuing upward  and  inward  expand  into  a  thin  aponeurosis, 
which  unites  on  the  dorsum  of  the  nose  with  that  of  the 
muscle  of  the  opposite  side.  Funetion:  The  compreasors 
may  act  either  as  dilators  or  as  constrictors  of  the  nares. 

Depressor  Zabii  Superioris  Alteque  I^asi  (8),  covered  by 
the  orbicularis  oris,  arises  from  the  myrtiform  foesee  of  the 
Bnperior  maxilla,  as  a  short  radiating  muscle,  whose  fibers 
diverge  npward  and  outward  ;  the  ascending  fibers  terminate 
in  the  septum  and  back  part  of  the  ala  of  the  nose ;  the 
othere  curve  forward  and  blend  with  the  upper  portion  of 
the  orbicularis  oris.  F^meti&n :  It  draws  the  upper  lip  and 
ala  of  the  nose  downward,  and  thereby  constricts  the  anterior 
naree. 

The  Orbicularia  Oris  (10, 10)  is  a  great  sphincter  muscle 
Eurrounding  the  mouth,  and,  although  it  has  no  bony  origin 
or  insertion,  as  we  have  foand,  a  large  number  of  muscles  aris- 
ing from  the  different  bones  of  the  face  center  here  and 
blend  their  fibers  with  those  of  this  muscle.  Function: 
It  closes  the  lips. 

The  Levator  AnguU  O^rit  (11),  covered  by  the  preceding 
and  the  zygomatic!  muscles,  arises  from  the  canine  fosses  just 
below  the  infrarorbital  foramen,  and  its  fibers  pass  downward 
and  outward  to  be  inserted  into  the  orbicularis  oris  at  the 
angle  of  the  mouth.  Fimction :  It  raises  the  angle  of  the 
mouth  and  draws  it  inward. 

The  Depressor  Anguli  Oris  (12)  arises  from  the  external 
oblique  line  of  the  lower  jaw  by  a  broad  base,  and  its  fibers 
converge  as  they  pass  upward  to  be  inserted  into  the  angle 
of  the  mouth,  where  they  unite  with  the  orbicnlaris  oris,  tiie 
tygomaticoB  major,  uid  the  levator  anguli  oria    Function  : 
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It  draws  the  comen  of  the  montli  don-nward,  and  is  the 
antagoDii^  of  tlic  nitudes  jtwt  Duncd;  wIicd  they  ull  act 
togotlicr,  the  mouth  ia  drawn  backwai'd. 

The  Depreswr  LaUi  Inferioria  (13)  ariwe  from  the  oJ>- 
1i(]ne  lina  of  tho  iiifgrior  uwxilla,  joet  in  frout  of  the  aote- 
rior  inonUl  foromvn ;  it  i«  »  quiidrihitfnil-*bapcd  niu£<clc, 
uid  its  tibere  pa«s  upwaixj  and  outu-ard  to  be  iii8i'rl4Kl  into 
tlie  lower  lip.  FuTt^ion :  It  dran-s  the  lower  lip  downward 
and  a  Httlo  outward. 

Tliu  Levator  Lahli  Inferior^  (14)  arises  from  the  Incidvo 
foSNC  of  tlie  lowor  jaw  vxtcmal  to  the  Bj-iuphysis ;  tho  fibers 
pass  dovnnvaixl  and  a  little  forward  to  be  iii*erted  into  the 
chiit.     Function :  It  raises  au<l  protrudes  the  lower  Up. 

The  JSuccinatar  (16,  Iti)  is  u  broad,  ihiii  muscle,  nrising 
from  the  outer  border  uf  the  ptcrygu-ina\i)IiLry  li<ptiiieiit,  atid 
the  external  surface  of  the  nlveohir  procce«es  of  the  upper  and 
lower  jaw,  commencing  at  the  first  molar  tooth  and  passing 
backward.  Tho  fibera  of  the  muscles  converj^,  and  ore 
imcrted  into  the  angle  of  the  mouth  and  tite  upper  and 
lower  iips.  Function:  It  oonipr(.>e)!«e  the  cheek,  so  u  to 
tm^i  mainly-  iu  driving  air  from  thv  oral  cavity-,  as  in  blow- 
ing  on  wind-inRtniincnt». 

While  the  iniiiicles  already  described  as  the  eupcrficJal 
muscles  of  the  face  are  mainly  concenied  in  tho  rarving 
expressions  of  the  countenance,  it  lunst  be  remembered  that 
iXiom  deep-seated  mnscles,  the  tctuporal,  maisctcr,  and  exter- 
nal and  internal  pterygoid,  which  are  tho  actire  agents  id 
the  comminution  of  food,  sometimes  play  an  important  port 
in  expre«eion.  This  is  nutrkedly  manifest  in  tho  aged  after 
the  loss  of  tlic  dental  oiigone,  with  whom  tho  sliortouiug  of 
the  face,  the  protrusion  of  the  jaw,  and  the  approxiuiation 
of  the  nose  and  chin,  under  such  circuni^Ianccft,  are  <lue  to 
tho  contraction  of  these  muscles,  and  the  influence  which 
they  exert  in  modifying  tho  nhape  of  the  lower  jaw,  by  altof 
ing  tho  angle  which  tlie  ramus  foniis  with  the  body  of  tho 
bone  in  early  manhood.    Considerations  such  as  these  iodi- 
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ctt«  the  propriety  of  a  brief  deBcription  of  tfactto  mn«cle«,  in 
oooaectton  with  the  eabject  uiulvr  conEidoration.  The  first 
'thflte— 

Th«  Tfmporaltt,  ariaeB  from  tlie  entire  temporal  fossns, 
tod  forma  a  broad,  r^iating  muscle,  wlio»e  fibers,  as  they 
deoceitd,  oonrerge  into  a  flat  tendon,  whicb  U  ineert«d  into 
tlic  inticr  snrfftcc  of  the  coronoid  proccM  of  the  lower  jaw. 
Furu^ion:  It  raisen  the  lower  jaw. 

The  Manner  ia  a  qaadrilateral-sbaped  mtisc3e,  which 


Tn.S». 


^tiie  malar  procem  of  the  Rnperior  maxillce  and 
the  zygomatic  arch,  and  ia  inserted  into  the  pofttcrior  tliird 
of  the  outer  rarfaco  of  the  body  of  the  lower  jaw,  and  the 
ramus  from  the  eoronoid  procces  to  the  angle.  It  has  two 
planes  of  fibers,  nnperficial  and  deep.  The  first  paw  down- 
ward and  backward,  the  second  dovnward  and  forward. 
Funcdon :  It  drawe  the  lower  jaw  apward  and  forward,  or 
opward  and  boclcwurd. 

The  Pterygoidei  are  ilhistratcd  in  Fig.  35S.  T\vsPterrf- 
ffotdeus  Jikternu«  arise*  by  two  heads  (1, 1)  from  the  ptery- 
goid ridge  of  the  great  ala  of  the  ipheooid  bone,  the  outer 
3-1 
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sarface  of  the  externa)  pUte  of  tiio  pterygoid  procew,  uui 
part  of  tlic  lubvroeity  of  the  i>al«te4>oiie ;  and  it«  fiben 
poa  horisontallv  lackward  and  outward,  to  be  ineorted  (9) 
into  tbe  neck  of  the  condyle  of  the  lower  jaw.  I'tinction  : 
When  the  two  miudeB  act  together,  the;  draw  the  inferior 
maxilla  directly  forward,  eo  u  to  make  the  lower  front  teetli 
project  beyond  thoee  of  the  upper.  The  protrofiion  of  the 
chin  in  thoee  who  have  lost  their  teeth  is  greatly  dpo  to  thit 
fact.  The  lalera!  gliding  motion  of  the  lower  jaw  in  masti- 
cation is  effected  by  the  alternate  contraction  of  the  miucloi 
of  the  right  and  leift  sidca. 

The  Pterygoideut  /nUmvs  (3),  like  tlie  maaaetOT,  is  qnad- 
rllatenil  in  form,  and  ariwe  from  the  pterygoid  fc«aa  of  the 
Bphenoid  and  tho  tnberotuty  of  the  palate-bonee ;  its  fibers 
pa£s  outward,  downward,  and  backward,  to  be  inserted  into 
the  inner  surface  of  the  ramus  and  angle  of  Ilie  lower  jaw. 
JFunetion :  It  drsws  tlie  lower  jaw  u])wuxl,  and,  from  the 
obliquity  of  ita  fibers,  al»o  as«i»ts  tho  ptervgoideua  extenraa 
in  carrying  tlic  jaw  forward  and  from  side  to  &ide. 

There  are  other  maaclea,  in  addition  to  those  just  de> 
scribed,  which  are  somewhat  concerned  in  expression. 
Among  theso  ans  tho  doprvasors  of  the  lower  jaw  and  tho 
otlter  mascles  of  the  neck,  by  means  of  wliidi  the  hoad  U 
thrown  into  various  pG«itjonl^  under  the  infiuenoe  of  the 
different  passions ;  but  it  would  be  foreign  to  the  snbjoct  to 
present  even  a  brief  description  of  tliem.  It  is  proper,  how- 
ever, to  refer  to  the  ocular  group  of  muscles,  for  the  eye  is 
not  only  one  of  the  most  prominent  feotnren  of  the  face,  but 
also  vnc  of  the  most  expreAsive.  When  the  rest  of  the  face 
is  BO  completely  under  the  control  of  the  will  that  it  is  ira- 
posfiible  (o  determine  what  ie  paeeing  iu  the  mind  of  another, 
the  eye  frequently  rcvcaltt  cvcrytliiiig.  So  tmo  »«  this  ttiat, 
when  the  tongue  cays  one  thing  and  tlie  eye  another,  men  of 
observation  and  experience  invariably  belio^-o  tho  hitter.  It 
ifl  tlio  position  of  the  organ,  wlietlicr  in  the  Hidelong,  npward, 
or  downward  glance,  tho  fixed,  jirolonged  gaze,  or  the  rest- 
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less,  roving  motioii,  that  serrea  as  a  key,  nnlocking  to  the 
mind  of  the  attentive  observer  that  which  another  is  etriving 
to  conceal.  The  rooBcles  by  which  these  varied  movements 
of  the  organ  are  effected  are  six  in  nnmber,  and  conei&t  of 
two  grotipB,  the  first  of  which  are  four  straight  masclee,  the 
rectus  superior,  inferior,  exiemus^  and  inienvus;  the  sec- 
ond group  is  formed  by  two  obliqne  muBcles,  the  oUiqvua 
tuperior, aad  inferi&r.  In  addition  to  moving  the  eye  up- 
ward and  downward  and  from  side  to  eide,  if  all  the  musclea 
of  either  group  act  together,  a  retraction  of  the  eyeball  is 
indnced  by  the  contraction  of  the  Recti,  or  a  protrusion  of 
the  ball  by  similar  action  on  the  part  of  the  obliqne.  Squint- 
ing or  BtrabiBmus,  either  convergent,  looking  inward,  or 
divergent,  looking  outward,  which  gives  snch  a  peculiar 
expreasion  to  the  face,  is  due  to  a  want  of  harmonions  action 
in  the  ocular  group,  and  may  be  caused  by  overaction  or 
paralysis  of  a  muscle  from  cerebral  disturbance,  or  it  may  be 
the  result  of  imitation.  The  levator  ptdpebrce,  which  is  in- 
cluded in  this  group,  ie  the  elevator  of  the  eyehd. 

The  great  hues  of  character  are  the  lines  of  the  zygomatic 
moBcle,  coming  from  above,  and  of  the  triangular  muscle, 
coming  from  the  chin  ;  and  the  moving  point  toward  which 
they  all  act  is  the  comei'  of  the  mouth.  In  cheerful  emo- 
tions they  all  rise  toward  the  eye,  which  becomes  full  and 
distended.  In  the  depressing  passions  the  features  sink,  the 
eye  is  languid,  and  the  whole  countenance  has  a  serious, 
thoughtful  cast. 

Dr.  Holmes  says :  "  AU  parts  of  the  face  doubtless  have 
their  fixed  relations  to  each  other  and  to  the  character  of  the 
person  to  whom  the  face  belongs.  But  there  is  one  feature, 
and  especially  one  part  of  that  feature,  which  more  than  any 
other  facial  sign  reveals  the  nature  of  the  individual.  The 
feature  is  the  mouth,  and  the  portion  referred  to  is  the  cor- 
ner. A  circle  of  half  an  inch  radius,  having  its  center  at  the 
junction  of  the  two  lips,  will  indicate  the  chief  focus  of  the 
expression." 
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The  orbionl&ris  is  the  opponent  of  nil  the  mueclee  wiaA 
are  conoentratod  from  viirious  points  to  tliu  lip* ;  und  It  in 
by  the  BQceeniTe  action  and  relaxation  of  theee  antagonuth) 
muscles  tliat  ho  much  and  eo  varied  «xpre«6iuQ  is  given  to 
tlio  month.  It  trenibliugly  yicldB  to  the  wperior  fopcw  of 
its  conntt^ractiug  muHcIc,  botli  in  joy  and  in  grief.  It  mluxo 
pleacautljr  in  niniling.  It  is  drawn  down  more  powerfully  l)y 
its  opponent  muaclos  in  weeping.  This  is  the  largest  and 
strongest  muacle  of  the  face ;  it  antagonizos  all  tbo  roet,  and, 
from  an  opening  as  wido  as  tlio  mouth  can  acquire,  it  Hhuls 
it  at  ploasuro,  eo  vioecly  as  to  rotuin  tlio  breath  agaliut  all  the 
force  of  tlie  Inngs.  llic  union  of  so  many  niusclee  at  tb« 
angles  of  tlie  lipa  produces  that  fullne.'a  about  the  month 
remarkable  in  those  who  arc  thin  and  muscular.  In  tho 
ehtld  or  youth  whoso  face  is  plump,  they  make  the  dimple 
in  the  clieek. 

The  bones  determine  the  general  form  of  tli©  face ;  one 
great  muscle,  tlic  niassoter,  gives  tJie  rounding  of  the  cheek  ; 
the  rcKt  are  delicate  and  movable  muscles,  and  the  character 
of  tite  face  centers  around  the  mouth  and  nostrils  where  those 
muscles  converge.  A  thin  and  dclieate  faoo  gains  in  oxpres- 
Bion  where  the  check  is  hollow,  and  at  the  angle  of  the  month 
where  the  lines  are  ntrong,  In  a  fuU  face  these  lincearc 
obliterated,  and  the  delicate  tiirns  of  tliought  ai»d  feeling  are 
lost  All  but  the  more  violent  expreanons  of  passion  are 
buried  in  the  mass. 

The  mnacles  described,  like  the  bony  framework  on  whiob 
they  rest,  would  be  without  motion  but  for  tlioir  conneetiiMi 
with  the  brain,  through  the  medium  of  speda)  nervea,  wheaa 
ftmotion  ia  to  give  to  the  various  parts  of  the  face  that  vitality 
and  ever«hanging  expre^ton  which  constitute  the  charming 
attraction  of  the  human  countenance. 

Of  tlio  twcU-c  pair*  of  cranial  nerve-i,  five  pairs  are  ooa- 
iNsmcd  In  expression,  and  three  of  them  are  distribatod  to 
and  give  motion  to  the  muscles  of  the  eye.  Thus  the  third 
pair  of  nemtt,  or  the  moior  octtii,  sends  branchoe  to  all  of 
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theae  mnsclee,  with  the  exooption  of  the  motor  extemiu  and 
the  obliquiu  Huptirior,  to  thu  &nt  of  wlijcli  poM  the  /ouriA 
pair,  or  vuitor  exlernua  n«rve,  aod  tlie  second  is  coiiiicctcd 
Tith  Uie  sixth  pair,  or  nerous  pathetici. 

Tlie  .^^  and  eevenih  pairs  of  non'ts  mo  distributed  to 

the  aiuticlvs  of  tho  face  ;  tbo  lattor,  kIao  imuod  portio  dura^ 

or  facutli  emerges  from  the  sl^'lo-mastoid  foramvii,  and  then, 

pftwing  through  the  parotid  gliuid,  is  eveutuaJly  diatributed 

SddwtWy  to  the  superficial  iuu§(.-lL-e  id  the  form  of  a  plexus, 

named  /mw  aneerimu).    It  is  purely  a  motor  aervc,  upoa  the 

iatcgrit}'  of  which  the  expresaion  of  the  countenance  and 

the  varied  pla;  of  the  features  depend.     This  liae  been  do- 

mou&trated  in  the  most  satisfactory  manner  by  experiments 

on  animals  and  in  pathologioal  conditions  in  mou.     Strange 

aa  it  may  appear  now,  it  was  formerly  supposed  tliat  the 

painful  allcctioD  named  tic^uloureiH)  wue  scaled  iu  this 

nerve,  and  ri'suction  of  it  at  the  stylo-maatoid  fursnicn  waa 

frequently  perfonncd  for  tlio  relief  of  patients,  but  with  no 

other  result  tlian  indacinf;  paralyHis  of  the  superficial  miuclc* 

and  loR)  of  ejqtreauon  on  the  ^ide  of  the  face  opemted  upon, 

I  the  patients  being  miable  to  cloae  the  eyelid,  elevate  the  ala 

'  na«i,  or  move  the  cheek  or  that  side  of  the  lipe,  and  yet  at 

tlie  «Aitie  time  «tiU  sulTering  as  much  from  the  disease.    Pa^ 

ralysia  of  this  nerve  is  sometimes  induced  by  cerebral  dis- 

turbanco  or  the  presence  of  a  tumor  beneath  the  ear,  and  is 

usually  (liTi*>iiiiiuilod  BcWs  palsy,  ou  account  of  the  tnie 

I  nature  of  tlie  afTectioii  having  been  made  known  hy  Sir 

;  Charles  Bell,  to  whoso  genius  and  laborions  experimental 

LreMorch  the  world  is  greatly  indebted,  not  only  for  tiieir 

I  knowledge  of  this  diseftso,  but  also  for  much  tbat  is  known 

at  present  of  the  nervous  system,    PanJyaia  of  the  portio 

dura  does  not  aflect  in  the  slightest  degree  the  function  of 

I  the  temporal  maMctcr  or  pterygoid  muscles  (and  ttierefore 

interfere  with  maatication),  a«  they  derive  their  nerre-force 

from  the  motor  hnineh  of  the  Ji/tA  pair.     The  de])endoncy 

I  of  these  muscles  on  the  motor  branch  of  the  fifth  can  bo 
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re&dilj  deinomtrat«d  hy  divisionn  of  the  nervo  on  encli  sid« 
in  auimaU,  when  the  lower  jaw  at  once  faUs,  and  the  sobjcet 
operated  upon  ia  rendered  inopnblc  of  nitung  tbe  jaw  or 
majtticatirij;  ita  food.  If  tlie  iicrvo  of  one  side  only  i«  cut, 
the  parallelism  of  the  jaw  in  deHtroved ;  or,  in  other  wort[«, 
the  musclvs  of  tbe  side  operated  npon,  being  paralyzed,  fail 
to  bring  tJie  jaw  in  contact  witlt  the  upper,  while  on  tL« 
Botind  aide  it  in  effected  as  usnaL 

Presuming  tliat  sufficient  ha»  been  mid  with  regard 
the  points  alrfsdv  touched  npon,  we  will  now  pass  to  the 
coniideration  of  some  of  the  expresdons  presented  by  tbe 
conntenanco  when  nnder  the  influence  of  the  different  pat- 
HonH  that  affect  the  mind  of  inan.  It  i«  tinpo?e>ible  to  de- 
scribe all  of  these ;  and  tlie  attempt,  at  best,  in  the  considera- 
tion of  tlioHC  to  which  atEentiou  will  be  directed,  must  of 
ncocasity  bo  merely  suggesttve  of  an  interoeting  and  inHtruo- 
tire  subject  of  study. 

AU  the  facial  exprvesions  may  be  classified  under  two 
tiMdfi— the  exbilarutinj;  and  the  depressing.  Tbv  angle  of 
the  mouth  and  the  inner  extremities  of  the  eyubrowa,  M 
points  where  a  number  of  muscles  concenter,  are  tbe  most 
morable  parts  of  tbo  face,  and  on  their  changes  erpreesion 
chiefly  depends.  No  better  iUo»tiation  of  this  fact  can  be 
afforded  than  in  tiic  oaricatnre,  with  which  every  one  ia 
familiar,  ropreiienting  two  faces  joineil  tugethcr.  in  one  of 
which  tlie  elevation  of  tbe  augJos  of  tlie  raoiitb  gires  a  moel 
joyona  cxpreseion  to  the  face  ;  on  rerersing  or  turning  the 
picture  npeidc  down,  however,  depression  of  tlie  same  mouth 
at  the  angles  produces  a  correspondingly  despondent  expiw- 
Hon  in  the  other  face. 

In  lnu(ffitcr.  the  variona  muscles  which  have  been  de- 
scribed as  inserted  into  the  orbicularis  ort*  have  entirely 
OTorcome  the  action  of  that  mueeic,  whose  function  is 
cIoRe  tlie  lips.  When  a  ludicrous  idea  enters  the  mind, 
as  a  general  thing  it  is  in  vain  to  trr  to  kcfp  tbo  mouth 
oloeed.    The  antagonistic  muscles  concentering  there 
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a  force  beyond  nil  control,  and  frequent];-  tho  more  de- 
t«nntuu<d  the  «lTort  not  to  give  wny  to  tbe  inclinntion,  the 
more  marked  and  explosive  eventaally  becomes  tho  dem- 
onstratioa.  Tho  tlevalor  musclee,  inserted  in  the  apper  lip 
and  the  angluii  of  Uic  mouth  as  the  active  tgcata  in  drawing 
tJio  month  iipn-ard,  produce  a  fuIhivM  of  the  diecks  whteh, 
prcwing  u[)on  the  lower  eyelids,  throwEt  the  ekin  into  wrinkles 
under  thcni.  At  the  same  time  tlie  teeth  are  exposed  ;  while 
by  the  contraction  of  the  orbicularU  paljpebrarMm  the  eyes 
arc  idmoDt  concealed,  and,  by  coniprcaoion  of  the  lachrymal 

ru.iw. 


gland,  frequently  Enffnsed  with  tears.  Together  with  this, 
tbe  agitation  of  the  inuHclos  of  the  throat,  neck,  cheet,  and 
dittplimgni  produees  andible  cachiunations.  Tbe  coniors  of' 
the  mouth  that  are  tlin«  raised  in  lanf;hternro  dUtorted  in 
pride,  drawn  backward  in  rage,  drop  lower  in  grief,  and  in 
p«liiy  fall  qnilo  down. 

In  the  rcventc  of  tbls,  or  vx^piny,  tho  lips  are  drawn 
apart  by  the  conTerging  mu«cle« ;  but,  in  place  of  the  ele- 
vation of  tlie  comers  of  the  moutli,  they  are  now  drawn 
downward  by  tho  depreuor  angali  orit;  the  noetriU,  at 
the  same  time,  are  dilated,  and  tbe  tMnj  flow  proftuely 
from  under  the  convulsively  closed  cyclid«  over  tlio  flashed 


5U 


tfUSCULAR  ACTION  IS  ITSBPUfO. 


oheelcs ;  while  tUo  veins  of  thfl  forehead  are  distended  and 
the  inner  part  of  the  eyebrows  is  drawn  upward  oiid  in- 
ward by  the  combined  action  of  tho  corrwjator  tupardiii 
and  llic  'KcipUo-fronUUit.  The  niiucles  of  the  throat,  chest, 
and  diaphragm  are  epasmodicaUly  affected,  and  the  reqnn- 
tion  is  frequently  interrupted  by  sobe. 

Bodily  pain^  tho  nianifoetation  of  which  in  tbe  fxoe  of 
patients  is  frequently  on  important  means  of  diagnosia,  not 
only  in  children,  but  tho«c  of  a  larger  growtli,  is  a  condition 
that  particularly  claims  attention  from  a  pi-ofessional  and 
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humanitarian  point  of  i-iew.  Here  let  me  Eay,  in  paaam^ 
tiiat  pttin  is  by  no  mwna  what  it  is  usoaUy  regarded,  au 
Qnniixed  cviL  Pamdoxioal  as  the  statement  may  Appear,  it 
is  ^qoently  a  Uening  rather  than  a  curse,  u  it  is  the  chief 
means  by  which  we  become  aware  that  soiuo  important  organ 
is  diseased.  Without  such  intimxitJon,  the  part  affected  might 
have  bocomo  disoiganizod  to  such  an  extent  as  not  only  to 
destroy  the  function  of  the  organ,  but  aUo  to  place  life  itself 
in  JMpardy.  This  appUee  widi  peculiar  force  to  tlio«c  organs 
wUch  it  is  our  duty  to  save ;  for  it  is  tlio  unpleonant  sgqm- 
tioQ  of  poju  which  geiunUy  drives  our  patients  to  as,  and  it 
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is  Uio  varioDa  manifeRtatiooi  ioduced  by  tlt«  pala  endured 
wfaicb  cn^iblcs  the  experienced  pnetitioner  to  detenniiic  tho 
lutnru  and  extent  of  tho  difficulty. 

In  extreme  \mn  (vx<.-cpt  in  cases  where  the  pAtient  ia 
flaffering  from  periodonlitij*,  when  tho  occlu^ou  of  the  juwg 
intensifies  the  eufferinf^),  the  t«etti  arc  brouglit  together  with 
great  force  and  ground  against  each  other  by  the  temporal, 
moaaotur,  and  pterygoid  muscles ;  the  saliva  frequently  flovs 
ill  large  quiuilitica  from  tlio  mouth,  vrhieli  Es  druwn  open 
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laterally;  the  face  flushed,  the  veins  distended,  tlie  nostriU 
dilatvd,  tho  ejehrowa  raiaod,  the  forehead  thrown  into  hori- 
zontal wrinklea,  tlie  oyelida  widely  opened,  aud  tlm  tears 
comsing  over  the  cheeks,  betray  iu  the  mo«t  nnmislakable 
manner  the  suffering  endured. 

In  jot/,  the  face  16  lighted  np  vith  a  smile  by  the  gentle 
ohmttton  of  the  eyebrows,  the  lively  and  epariiUng  appear 
anoe  of  the  eye,  and  the  pleasant  expression  of  tlie  month, 
which,  without  being  aeparatod,  ii  drawn  aside  at  the  cor 
ncn. 
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In  fear,  the  head  gIdIcs  t»clcwmrd  butn-een  tho  eloraUKl 
ehoaldvni ;  the  oyee  are  fixed  and  etariDg ;  the  eyebrows  ue 
raUod  to  tlieir  utmost  \>y  the  oi^ipitofrontaUt,  whicli,  in 
addition  to  ft  contravti-d  »tate  of  the  »cal[>,  cauees  the  tioir 
to  stand  on  end ;  the  face  is  ghasUj?  palo,  and  the  cheeks 
are  hollow,  Hhrunken,  and  in  conviilitive  motion,  Hku  Ujm 
which  are  wide  oiieu,  owing  to  the  dropping  of  the  lower 
jaw ;  the  breathing  is  short,  labored,'  and  qxismodic 
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In  raye  (we  ^g.  357),  the  iuRamed  and  glaring  ejeballis 
owing  to  the  contraction  of  the  oblique  mu»cl«.  seem  readjr 
to  diirt  from  tlieir  eockcta  ;  the  brow  ia  tlirown  intfl  deep 
vertical  wrinkles  by  tlic  eorrvgators  ;  the  nostrils  are  dilated  ; 
while,  through  the  clinched  teeth  but  open  mouth,  words  of 
liate  are  delivered  with  etn])hatic  force. 

It  is  churned  by  physiognomists  that  the  tme  cliaractor 
may  be  rend  in  the  countenance.  "WTictlier  or  not  phyaiog- 
nomy  i<i  yet  reduced  to  eo  exact  a  scivtice  as  this  etatcment 
would  indicate,  certain  it  ia  that  the  natural  characteristiea 
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of  nunkiiid  im  verj  strongly'  marked  in  the  face  ;  and  so 
ge&enJIj  U  Utia  accepted  aa  n  trtitli,  that  tirst  imprcseions 
received  are  acted  iipoD  witti  n.  very  strong  faith  in  their 
<u»Tectuc£«.  The  Hfttiiix:  of  an  individual  ta  often  refined  b^ 
oxtfimul  iiifiucncc8,  until  the  face  is  do  longer  a  complete 
index  to  it ;  but  even  then  (liu  plivvical  cunfonnatiun  ia 
bIowIj  niodilied  and  ultimately  ImnnoniMui  with  it.  The 
growth  of  nations  in  Chnntianitj  and  civilization  abundantly 
praTc«  this  fact.  Kations  whtiee  early  history  shows  them  to 
bav«  beuu  but  very  little  above  the  brutes,  in  their  groas 


lUfo. 

BeilBtuliEin  and  fava^  ferocity,  and  whoso  countenances  bore 
the  mark))  of  their  natures,  have,  as  t?ioy  ndviuiccd  in  refine- 
ment, developed  also  into  beanty  and  comeliness.  Indt* 
vidua!  cases  like  thifi  take  place  in  a  single  generation,  and 
instances  are  not  rare  which  are  within  the  knowledge  of  saiy 
observer. 

A  knowledge  of  pliyeiognotny  can  only  come  in  its  foU- 
ncee  from  long-oontinncd  obgervntton  of  the  infinite  variety 
of  faces  whicli  wc  arc  continually  meeting.  The  harmonious 
relatione  of  one  feature  with  another  must  be  so  fully  com- 
prehended, that  it  will  be  poiwtble  to  restore  a  lost  part,  in 
ill  its  perfection,  by  a  knowledge  of  what  is  demanded  by 
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those  fc«tun>8  roniolning.  No  tiagh  fcnturo  of  the  faoo  m 
more  capable  of  changing  the  cDtire  exprefiEdou  than  tba 
teeth.  This  is  tuarkc41f  evident  when  a  cUsaic  face,  which 
in  rvpuKO  excites  kdiiiirAtiuii  on  acconnt  of  the  ej-mmetrj  mod 
rcfiuhiritj  of  the  features  and  the  purity  of  the  skin,  hat 
not  only  the  iUWun  dispelled  at  once,  but  a  fcdiog  of  loath- 
ing induced,  bv  &  uiiilu  revealing,  in  place  of  pcarU,  black- 
ened and  cruuibUng  cnaga ;  while,  on  the  other  band,  a  vcij 
ordinary  and  homclj  face,  whcti  lighted  np  by  a  smile  which 
ttncovcra  clean,  white,  rvgulur,  and  «ymm4;trical  t«otli,  be- 
comes plcBAiiig  iind  attmotiTC 

The  geoenl  appeanutee  of  the  face  is  not  merely  affoctod 
by  the  condition,  presence,  or  abwnoe  of  the  front  teeth,  but 
the  hollow,  sunken  cheek  rovcals  in  the  tnoet  unmistakable 
manner  the  ]os«  of  bicuiipids  and  molars.  The  syiniiictry  of 
the  face  in  this  way  i»  frequently  destroyed  hy  the  inex- 
curable  extraction  of  these  teeth  hecsneo  a  |HX»per  valaatton 
ta  not  placed  upon  them  as  motticatory  oi^iu,  and  on  the 
•core  of  appearand;,  by  practitlonon  and  patients,  it  being 
supposed  that,  as  back  teetb,  their  absence  will  never  Iw 
noticed. 

In  tlio  introduction  of  artificial  teeth,  the  grvuteet  care  of 
coiirec  should  be  exorcised  to  prc«crv-o  or  rcctore  tlie  natural 
appearance  of  the  face  To  do  this  with  any  i>roq>ect  of 
BQCceaa,  however,  it  is  important  that  the  anatomy  and  phyal> 
dogy  of  expression  should  be  made  a  careful  object  of  attudy. 
It  i«  important,  for  iuHtancc,  that  the  teeth  should  bo  60 
arranged  as  not  to  givo  a  )>uukvn  appearance  to  tlie  muuth* 
or  to  make  It  so  prominent  o«  to  obliterate  the  groove  or 
dcprciwion  in  the  middle  of  the  upper  lip,  the  concavity 
which  naturally  belongs  to  the  »))ace  between  the  lower  Up 
and  chin,  and  tlie  Hues  which  the  action  of  the  maaclos 
creates  on  each  side, of  the  month,  vxtcndiug  from  the  wi^ga 
of  the  nose  t«  the  comers  of  the  lip». 

All  artists  and  physiognomiBts  agree  that  the  mouth  pre- 
sents a  greater  variety  of  expressions  than  any  other  feature. 
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la  portrait«cQlpture  the  month  is  the  feature  of  all  others 
for  denoting  expreflsion.  Neither  the  eyea,  nofle,  forehead, 
ears,  nor  chin,  or  all  combined,  have  the  power  of  conveying 
that  of  which  the  month  is  capable.  It  speaks,  even  without 
atteranoe,  of  every  emotion  of  the  heart ;  love,  anger,  pride, 
Bcom  and  contempt,  eqnally  with  joy  and  sorrow,  have  their 
insignia  stamped  npon  the  month.  These  changes  are  bo 
rapid,  and  their  continuance  so  evanescent,  that  the  phrase 
"catch  the  expression  "  is  often  naed  with  bnt  little  idea  of 
its  foil  signi&cation.  These  varions  movements  around  the 
angle  of  the  month  require  careful  observation  for  their  full 
comprehension ;  and  it  must  have  already  become  apparent 
that  this  knowledge  is  of  vital  importance  to  him  who  would 
succeed  in  the  art  of  dentistry,  and  that  without  it  the  con- 
summation of  excellence  can  never  be  attained. 


INDEX. 


Abitobkalitt,  definition  or,  4. 
AbDornwl  lengthDnmg  of  inoaon,  ISS, 

171. 
Abtorptiort  of  condjlw,  130;  of  pal&te 

■od  inaiillaiy  bonsf,  249. 
Abtorptiofi  tind  reproduction  of  bono, 

ST  ;  not  simultaneouii,  60  ;  mors  rapid 

in  youth,  Bl. 
Ahtard  patholo^col  law,  65 ;  method  of 

r^fulatlcg  tenth,  1^6. 
Accessor)'  vooil  organs,  119. 
AeeidiBtal  cauws  of   in-egulnritleB,  8 ; 

ImioiM  of  the  pBlaW,  a4S-^53  (wie  also 

"Bacc&l  sod  nnsal  prothe»s"   and 

"Hialoryof  obturatorj"). 
Action  of  ttie  pharynseil  constrictors, 

2E2,  2SS,  JI9,  129,  t^,  V<i. 
AdjuatmeoE  of  a  fplint,  410. 
Adults,  K^L-iting  teotJi  for,  62, 190. 
.^jihel  it  considcratio  na  of  ubnommliti  w, 

41 ;  dentistry  OS  a  scisQca,  If^T  ;  consid- 

eratian'4  in  nrtiScial  denturua,  601. 
.■*ii4rf(M0f  dontiatry,  496. 
Aft  for  ragulatiiu;  toeth,  61 ;  Ibr  inCro- 

duoipg  Mlifldal  paliilas,  SIO. 
AlarmiD)!  nyaiptouu  in  modem  dvUlza- 

UoQ,  U. 
AUim'd  (Dr.  Quo.  S,)  caso  of  twiUtiiiff, 

187. 
Allen's  (IIutUod)  case  of  fWcture,  SBB, 
Alton'H  (Nuthim)  obscrvaliona  on  degea- 

eratioQ  of  race,  19, 
Alteration  of  the  Inborited  type  of  den- 
ofpro- 


lol  arch,  G3 ;  of  oondylw,  139 

flies,  48i>-4^. 
Alvmrniam,  tiso  of,  334;  failura  trith, 

837. 
Altioli,  movomont  depeadinz  upon  elis- 

lieity,  00 ;  fracture-"  of,  364. 
Amenisn  typo  nf  profile,  480. 
Anatomy  oi  tlia  vocal  oriians,  416  \  And 

physiolo;^  of  t)ie  Urynx,  417 ;  and 

phjisiolo^y  of  exprowion,  610. 
Ancient  and  modem  jaws,  3. 
AnffeWi  fcievrn  for  reinilatinir  toeCh,  74 ; 

ca.'4»  of  reEulatins;  teeth,  200. 
Anstie  (Prof.)  on  tliB  funotjon  of  tha 

tri^nuni,  il. 


Anttseptio  are  of  regulating  apparatna, 
87. 

Apollo  Belvedere,  head  of,  478. 

AppiratuB,  tbr  regulating  teeth :  Screws, 
69  ;  vuKanito  platoi,  70-87 :  iaok- 
Bcrewa,  7U,  KXi,  lor;  Angell's  jaek- 
Bcrew9,"4;  l'iii'rar'9  i«olt-9orewB,  74; 
wedges,  75, 118, 1L>9,  146;  elastic*,  TO, 
147,  lS:i;  rubber  Cubing,  77,  81;  T- 
catchaiiilulu.<ii»,7>,  97  :  i.'nj--«-b)U' and 
hooks,  7i  ;  retaining  plates,  79, 81, 105, 
108,  1Su;ko1J  bund*,  79,  a7, 108, 168; 
linen  and  eilk  ligatures,  8l,  190;  in- 
clined planes,  8:;,  Itil,  177;  levers, 
B5;  mri-lils,  M;  taiJaii',  119,187; 
matub-^tick,  1:!d,  144 ;  |,-<>li!  Ihuoe, 
l.K;  akull-eap,  184,  lii ;  chin-cap, 
137;  voodcn  pe^,149,  ^0;  HoQuU- 
Icn's  cross-bnj-,  158;  gag,  193,  177; 
Flail's  knots,  16S ;  Mekor^  hov,  176 ; 
crib-band,  177;  epirol  springs,  180; 
Weatoott's  crotch,  183;  Westcolt'e 
Bcrcws,  1 84 ;  comprcHied  vood,  189, 
191 ;  routing  aliati,  201. 

.^/;<'Mnc»forpnlaIinodelbcta, see  "Ob- 
Curators"  and  "Arliadal  palate]": 
for  fwial  deformities,  see  "  Buccal  and 
naial  prothete:'"  ;  for  thictured  iawa, 
■ce  "Skndutej"  and  >' Bpllnta.''^ 

Arc\,  aormal'type  of  dental,  3,  B8,  41 ; 
wddle-shaped,  31,44,115,198;  cruoh- 
ing  the  dentil,  97, 100, 11!7  ;  V-»hapod, 
trianguhir,  contracted,  87,  100,  lOT, 
113,  122;  proCrudlniT,  181. 

Ammaomenc  of  artificial  Ceelh,  499,  503. 

Art  ciiUure  in  dental  practice,  46G ;  need- 
ed in  prosthetic  dentistry,  409;  un- 
necessary in  anrgioal  dentwtiy,  470 ; 
evidence  of  a  Uck  of,  488. 

Articulate  lantruDce,  composition  of,  421. 

Articulate  ipiech  with  cleft  palate,  209, 
458-464;  with  an  artiflciul  velum,  241, 
£53,  812  ;  immediate  cllbcti  of  on  ob- 
turator, 246,  l'SS;  with  cleft  palate  and 
double  harelip.  4<11,  463. 

Articulating  models  for  regulating,  9S. 

ArOailatioa  of  teeth  altered  52,  110, 
121, 127  ;  of  condyles  altered,  1S9. 
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Arti^cial  eiT,  SI^;  liri'l^  Ibr  »  dom, 

^ri^bW  MM*,  311,  Sti,  aiS,  MS,  SSI  I 
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SOa;  euHiiX  kU:  Bcnwmbo'is  MT ; 
3fwfclMan'i,m.  ^aa«r'4,9T[-SST: 
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(1883),  1T4  1  onginal  innnlivn,  ifSi 
iMntinnnlicni,  I8t;  of  bard  rubbtr, 
tit ;  onantUl  roBt>u«<,  tlG,  IT> ;  gold 

«r  ibaft,  180,  Sai ;  (anport  for,  133 1 
fer  unlvenul  dm,  i6t.  Xothod  of 
tukirw,  SW:.t«Uara  of,  SH;  ilwn 
«r  nhsfynoMl  portion,  wT;  iMd«  u 
Mttioiuu  Sul ;  dlrtedant  Ibr  volsmU- 
Inc,  306;  latroduotioo  mi4  uw  at, 
M  i  lunsliijr,  101 1  MCMhmtnH,  SST, 
tor :  aip«ti«iiM  wtUi,  MS :  duraMllty 
«f  rubber,  IM ;  bat  i^o  tar  iatrodu- 
<uif,llO',  «4ra  of,  tlO:  boneflt  ftvm 
mitiag,  no.  Sis ;  raaitD  dopcndlng 
on  the  patient,  til;  iralnlnc  th«  roloa, 
■tl;  diteU  upon  »\K»6bf  MI,  SM, 
SIS;  Nid  obcantOT.  ttaa  b  [naotlWi 
MT;  on  tbg  Siwll-i^nombo  ptan, 
«M ;  objcetioos  to  toinnwn  ■heet  nili- 
b«T,  KG :  moldt,  •(«  "  raltu-inoldt-" 

ArlUeM  rtltm,  tte  "  AitiDclal    pal- 
M«»;  d«lalUonor.  lit. 
•  JiHjpV  °f  "ii*  ftp*.  *-J;  of  Ibtjav  in 
old  (((a.  DM. 

AuMen  (Piof.)  «i  «<Uulloi,  iM;  on 
tonoeununt  of  art,  3M. 

Author'*  cam  frampncUce :  n;ro1iitlng 
Wttb,  »I-1GT:  oblixralon,  £»-iSl, 
ni.  3M.  SST,  t6T  (M«  al»"BuniJ 
■ad  liMd  ptotfaMn'*):  aiMrial  nal- 
UM.  SU-m,  ITl-MT,  tST;  ftiKtoiw, 
S»8-tll. 

iMr>aNtti/n>nnuwiioi],4l,4T,  II*: 

lUlOfNipt!,  ISI. 
Ballaid'a  uiMry  of  ttiumb-ffnddnc.  11, 
BjOUv*  in  ntiilaiim;  tMtli,  1 19, 1ST. 
ibHiafM,  orlpn  aod  wn  of,  tot  tna- 
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STCBanonS  *?)■:  UwBilloli'a  SM; 
CarmiM*'*,  Bl :  obJeeHon*  to,  SM ; 
B<«i'»,3ai? 

BariMV*  (Dr.)  Bxmollttl  «1i}mm1  M, 

Buioa'K  bandj^c*,  ST>> 

Bmu'i  iDterdmlal  KdiM  and  brniWl, 

taft. 

BciMllt  bom  VHring  anUiU  palMM, 

SlOi 
Btoiuptda,  aMiwllon  ol^  ISl. 
BnuiUi-son«iDaniK,iM. 

Brid^  f>T  a  noM,  KtS. 
Brialoirt'e  diiiidoii  of  rovd  «oiiada,4H, 
Bucc*]  and  itMtl  pcotkwea,  SIMM. 
BaoklnfbaiD'aoMarBtor,  tut. 
lluok'a  uMtbod  «f  wMii(  a  lav,  STS. 
SM  G>r  an  obtanM',  W ;   nui«  cf 
nld,  Ht. 

Buiio^k't  ■iiiini,  an. 
Btbh'a  iplinl,  sn. 

Quiiiu  ttOk,  eyinetloa  or  MatudOD  of 
(«iaiponiriM|  I;  ■*  -t-^-^  «Kpt»- 

CapaoiowJ'**  ^  iifie>i|  >& 
Cbr«ori«ubtina^T«nMM,«:«fHti- 

aiaiulmtlon  '^  i 


S;  OBllMeauMortttMalafiUMilS. 
OUTfinf  IrumoMato,  I»3 ;  Mill.  <K 
OauMB  of  imgnluitiM  oftbe  Mtk,  4.7* 

•t  10,  II,  »£ 
aCinfoU  fW  noMi,  11 1 ;  for  an  oar,  Nl. 
Ooncnl  ia^n,  nroMr  nnMotatiM  Ift- 

•«<i»i,lM.     "     '^   ' 
Chtogm  wmtalit  br  tho  Iom  of  iMlb, 

4I«.  401,  AM. 
CbuutUt  a*  aboas  hy  tbo  MHh,  4M. 
CktntttriHim  of  a<i  arlUlcU  m)m, 

tSfl,  K9-n\ ;  of  Bculfdw*,  «f  1 ;  «if 

•MI&  UmUi,  4ai. 
Chtaf  IboM  of  fttttl  MprwJe*.  BIS.  Bll. 
Cbiii-«ap  mti  »kuU-«ap,  1S7. 
CbinoM  aod  IndlMa'  bMh,  4. 
Chopan'*mlint,SH. 
CSrl&tion  lAdUv  dmlopaa^  tt, 

II,  «*.  M. 
Ganir,  compotUlMi  of,  4U,  ttL 
ClatfjiloaMBa  oToNUMaMa,  4S1  i  W  «■• 

•oninti  BMwMbWory,  4M. 
Clituilliutinn  of  bdal  aipramlBau,  Bti, 

ori^  gC,  SOT :  ovUi  dl  99« ;  4MMt*g 
KMoh  <ritb,  BOO, 4aS-M4: Miftf^ai; 
llO;  oommtgi  (batunn,  IBS:  moKlM 
roluod,  SSO;  lakpraMiiwa,  tM]  »*■ 
hmituiT  Katuamt,  SHj  it»MWlc 
and  wiTtMllMi  of  artort,  lU,  SN] 
tnatmeat,  am  MAilildkl  paklH^" 
ClmiQg  (lu  Jam  irltli  •ppanM^  111, 
IST. 
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Colemsn's  iDveetigiilloiu  iDto  irrej^Uri- 

tlM,  y. 
QUor  used  in  plssler,  94 ;  of  utiSdal 

teeth,  60a. 
Companson  of  pkulls,  43T. 
Comperifl«Lioii  for  los&  of  the  pHlAte,  4A8, 
C^petiiioa  of  a  clang,  413 ;  of  articu- 

lalB  Isneuage,  421 . 
Compoiuul  uui  commitiilted  &s«turaa, 

saj. 

Compress,  eulimCQtal,  381-407. 
Cbmpraitd  apon^  in  impn^sioiu,  98  ; 

Tood  fur  vedfua,  1^9,  IVl. 
Cofaprtaor  mui,  mlsusQ  of,  311. 
CaaaiUiHU  of  perfect  ileDlal  davelap- 

ment,  23 :  of  s  proper  diagDO«i»,  40. 
C^nd^us,  atnorption  of,  u&d  DBv/  artioil- 

l>tion,lS9;  fractui-e  of,  8»4,  407,  411. 
ConservstisiD  io  dtogno^,  41. 
Gi>naonanlaj  claaeiflcadon  of.  433 ;  forma-. 

tion  of,  483 ;  brentk  aod  vooil,  434 ; 

mechanum  uf,  135-465 ;  daHaification 

nnaaUsfiictor)',  458 ;  and  vowels,  new 

table,  457. 
Cotutrictor   superior  of  the   phuTni, 

£3^,  238,  413,  i-AB,  4&B,  4G^. 
Continuouii-Kuin  'A'ork,  494. 
Oantracliil  <teiil&l  arch,  theories  of  ori- 

f'n,  U,  13,  117,98,99,  111:  muiUs, 
DDua'B  case  of;  116. 

Oanlrait  in  epeech  in  congenital  and  »>- 
quired  palate  case^,  213,  4M;  between 
ideal  arta  and  mochfinlc  arta,  4fl8. 

Coroncud  proccsa,  IVad  are  of ,  364, 407 ,  41 1 . 

Cotnot  articuladon  ot  paiamount  im- 
portaora,  43. 

CoirelatioD  of  imgularitiea  to  idioc7, 
2a-SB. 

Ciib-bood  in  regulatinff,  177. 

Critical  period  in  rejubting  teeth,  8S. 

Criticitm  on  IVactu  ro  treatment  (Moon's), 
896 1  on  teeth  as  now  made,  606. 

Cross-bar  and  hooks,  7S. 

Oroadid  jietUion  of  («(4  before  erup- 
tion, IG;  during  eruption,  IT. 

Cnishinff  an  aroh,  97, 100, 127, 

Cijing,  623. 

Cuuninitinn  of  eieellenoe  in  artifloal 
twth,  S09. 

Cvpt  for  impresaiong,  90 ;  eztemporiied, 
261;  fur  palates,  291. 

D^tdt  of  the  r«Ista,  see  "  Palatine  de- 
ftets"  ;  of  ttifl  apeech,  209,  212,  459, 
483. 

Bi^ntiioii  of  abnorauility,  4 ;  of  obtura- 
tor, 214;  of  artificial  velum,  214;  of 
tine  art,  468  ;  of  mechanic  art,  463. 

B^ormUia,  deflnition  of,  i ;  of  jaws 
seen  in  private  practice,  29 ;  of  laws 
seen  in  public  actioaln,  29;  resulting 
from  the  Joss  of  teeth,  474,  481,  628. 

Dffof'nit^  of  the  jaw  created  by  treat 
mmt,  108 ;  increased  by  enlargaraent 
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of  arch,  103, 141 ;  of  the  bee,  SIT,  82S, 
832. 

Dennention  of  the  nee,  19,  22,  24. 

Delabarre's  artificial  jnlate,  260. 

Demeanor  in  lakinc  impressions,  92. 

Diatal  arch,  aoTTB^tjpe,  2;  triangular, 
theories  of  the  origin,  11,  12,  2?,  98, 
99,111;  variations  of,  28, 41 ;  triangu- 
lar or  V-shaped  97, 100, 107, 118, 122 ; 
crushed,  97,  100,  127 ;  nidenei,  «ee 
"  Expansion  of  dental  arch." 

J3jB(ai  development  of  the  ftiture,  25; 
societies,  reou^ition  by,  276 ;  palatal, 
and  nssal  protheses,  SlS-361;  nerve 
iiOured  by  frscture,  864. 

Dencu-ecnuuic  art,  486,  604. 

Dcsault's  splint,  392. 

Dacriptioi  of  vowels  (Tyndall's),  42S  j 
of  an  eitraordinaiy  cleft  polatis,  4U; 
of  facial  muscles,  613-518. 

Destruction  of  facial  bones,  838. 

Hecelopmint  of  teeth  independent  of 
jaws,  B,  19 ;  influenDod  by  heredity, 
9, 12, 100, 106. 

Diagaoiit  uf  Idiocy  (Down's),  37,  38;  of 
fracture,  368. 

Qiagnati*  of  irrtffularilim,  40-06 ;  Me- 
QuillDn's,  187;  Stellwagen's  188. 

Difficult  impreesioiiB,  examples  of,  98, 
822, 833. 

DirKliom  for  vulcaniong  artifloial  pal- 
ates, 305;  formakingB  splint,  403,  409. 

Disastraus  results  from  n^loct  of  t^u- 
laling  apparatus,  ISS. 

DisooloraUon  upon  artificial  teeth,  608. 

DisoouraMng  oipeijments  in  r^[ulating 
teeth,  1S5. 

DiBcrepimcy  in  size  between  jaws,  110. 

DUloailion,  Bibes's  method  of  reducing, 
863  i  with  fracture,  868. 

Disordered  eruption,  6. 

IHsorganization  of  dental  eyet«m  in  ab- 
solute idiocy,  83. 

DiipliKmint  of  fra^flnts  hi  fVacturea. 
866  ;  muscular  action  in,  366  ;  Elliott 
on,  8S7  ;  illustiations  of,  402,  405. 

Division  of  lai^uage  into  vowoli  and 
oonsonanls,  433. 

Double  haretip,  204,^460,  463. 

Dfmn'i  (  Dr.  Xangdon)  eiamlnaOon  of 
idiots,  and  diagnojis,  26,  88 ;  asylum, 
dental  peculiarities,  M. 

Drawings  of  teeth  fh>m  lutunl,  490. 

Duct  compressor  used  for  splint,  408. 

Dwarfs  teeth,  18. 

Dwinclle's  (Dr.)  invention  for  jaok- 
Bcrew,  70. 

Ear,  arliflcial,  815. 

Ilfutt  of  nursing  on  dental  develop- 
ment, 10  ;  of  thumb-sucking  on  den- 
tal development,  11,  III ;  of  dvUiza-- 
tion  on  dental  development,  13,  19, 
22,  24;  ofneuial  distorbooces  on  dft- 
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Vriefntm,  n ;  tt  hmaejr  or  iimnii^ 

«Titcabirn(qMinctoclli,U:  oTn*- 
aatl*,sn;  «f  dviUMiiMonpbjsl^ 
aomr,  t^. 

BMlatr  oribi  fliTMll,  M. 

Sla^itt,  ;« :  rubber  lubitv  for,  fT,  U  i 
npUMtioD  of.  IT,  11T.  IM :  WwiIm 
Ar,  W;  tviaciu:  iacuon  vUb,  IM, 
UT :  ceMpliatod  i«BUk«  tS,  UT ;  CM- 
(n>7  aflwu  of,  149,  100:  dslit  opw- 
■i{mtMo«a«,IU;  ■oa^UtMmi. 
iWi  tot  noM-olvneor,  Ul. 

nmcor  Ow  B  MM,  kia 

XOMKm  dbphcaaMit,  HT ;  lib  wo  t^ 

Amh<im  of  UMor  lariwr*  aTnlilad, 
tn;  of  hlmtlt  irwfl.  lU;  of  iw- 

j«r  bckon,  171 :  of  btMaU.  K«. 

Eblw)^*  cxpwntioo  of  tow«1  soiud*, 
4St. 

Eiwlirfi  mil  lUlbo  TO««l^  tn. 

Kntuiwl  Kodl*  iMiidtKJ  witli  irrqr>- 
IwumMI,  ». 

Emn  oorrKWd  in  <Mt-«^liii  Uddcm' 

Xmflim^Mlk,  1«;  onkrljr.  t;  dk- 
onlsrly,  6. 

BttilMj  orirwukrUiM  ofdwuMli,  I. 

eaf^uMami^UitU,  Dr.  DowB'i,  M: 
•uthot'*,  »(k4l. 

£/Mtu^»  y  tfwufal  arrJ,  ^plMWtui  Aff 
UM«r  Jair  10,  luu,  liff,  lid  Itt,  180^ 
IM,  I  Bl,  SC9 ;  aMuatai  for  lovor  h«, 
71,  r^  Tl,  14£:  ■utiiof'*  iBKliDdi. 
M-IM :  T«aM*'ii  Mlbol,  n« ;  riMii^ 
UMhoil,  1«J;  J.  DTwhlio-t  niKbwl, 
K»;  WcotRiit'a  mctbol,  IM. 

JliftrlHU***  Id  rqnikllna,  lU;  irilk 
ptMrjriHm)  ^oMk*,  94a:  in  mtimi- 
Mm,  Ul  i  Willi  «Mt-ptlata  I>Mpl^ 

XgpfwMMM  of  tbe  YMkne  twtM.  aia: 
of  «o«d  HHindi  bjr  Klabcrf,  US;  or 
wlUnfanJ  ipcMli,  Ua. 

Stfrmion  c(  ibo  ouOtM  tatth.  4M:  tf- 
Atttd  bjr  Ab  ImUi.  Wi ;  uutonr  wi 
phjriddagj  of,  Blu;  di^adutt  tpm 
tnvNalM  Mtl«a,  Bis ;  nattrlna  cbxit 
tlH  utiMk,  BIS,  S19,  tao;  of  Ub  fte* 

BcMV(v»afesMptioii  ftvm  pnuura,  MB. 

KitMMl   IMWH,    UitdT   of,   WNnOll, 

JWnicMm,  aw— hire,  B;  of  caitnu 
(Wnponijl,  T,  (pcrtMDoalV  Ml,  4N ; 
MlMlMt  nTNMh  for,  43 ;  wijUMUable, 
44,16.  U;  bad  tmUI*  IV"in,  44,117, 
IM;  or  vgieoUon  la  doubtnil  cbm, 
U,  SI ;  or  MoiliM)  of  upper  ItlMali, 
««,  Bl ;  of  upwr  iMemli,  46,  fit,  H, 
1M,IM;  no«a-«ir,  4a,  ln»:  of  lov- 
er Indior.  W,  141;  of  (iztli-rMr  mo- 
Iva,  4it,  10»,  111,  lU;  Jnndublo,  «f ; 


kitr otocctnTlo,  114;  TnMMi'*  nM 
on.  1141  of  unaiil  B— |«Klg.  ' 

ItT. 

annartl— iy4«ft>^»7rfMihft^4». 

J^  ud  Me«tk  tla  aota*  •(  m^> 
tfes,  (U I  unwlw  at;  UK. 


1WPQ|Ta     Sfia      WVHnH 

(M-,  BMi  ihftwitl»  ih>  TMb  i«  * 

Son  of.  SMnMbnNlIiai  — a«w< 
■MluiloUy.  4;t,  Ml ;  IhriMM,  «v- 

Ulaiil*  ur,  4M:   ittuwlB,  tUHBMtA 

md  dcwripOHt,  fiiS-AU. 
n  inn  nfi  illiriinil  .  n 
/iiAm  or  ■tafAybmido',  Ul,  «•  (  b 

AlNa^aiLitett  iTt  tivtli,  U,  IM, IMi 
>ilM  In  bncURx,  tru. 

raccBiuo  Ibr  ei»>t>iii,  Ifl^ 

rMdwrd'a  obunbor,  Sift. 

F«nr,  niartndlan  ot.  bit. 

FcoUe  ndbd.  iMit  aAcU  m  4ml^  fe 

TOlojIIDNll,  Si. 

Ftm.  it;  wanna'*  adrtos  wnrtlM. 
FlkoMM  notM  of  tim)tmi%,  K^ 

rtxtorm  be  n^uktiae.  pariod  Ibr  ntt- 

Flaaj*.  >rMM,  Mr,  psM  bMl.  ml. 
Iti;  vnOkt  Willi  inR<M  and  ta«tf 
caitnb,  IM:  um  of  km-n,  Uti  ■■ 
ofolM  lieilnrai,  ICt. 

Flailoftir  MlaM-tnoUa,  101. 

FbrttMllM^Kiauni,  IM. 

Font* «f  brill  capranwuD.  ni«.  81K. 

FonaouMdiareaiilaii"  ■ ''-•I-  «•. 

/onuiifJM  ofatlanE.  r  •«« 

oil  lod  winaa^iBi-.  ^cuw 

nantt,  439;  tad  c.:Muim:iiin  ti  It, 
UI. 

Arw  a<  iMi,  UmI,  IM;  Is  oon  mI 
lo  avoid,  Wl. 

Fout^taiM  hMdMio,  sm. 

FtaMnrtdJawi,  lnipr«»*li>*i'  ■■'  *•■■• 

Awfanw  of  A*  appar  Ja» . 
Mppc*  lav,  ueaUMMI  of. 
»«0T  Jt*-I'l*>  of  Um  l>r*or  wi'.  k> 
(Blion«f,lU:  ofilMniMMk«l«,4ff. 
4tl;  or  tlioalT«olL,se4;  »tth»vm- 
dylo  aod  tanmtHi  uotaiam,  iM,  4tfr, 
411 ;  pMiMi  ftom.  lU:  ommoJ 
and  Rimaaiiitta,  SOB;  i1iiiilainai>H. 
tai:  KUMloBd]iphMaMit,MT(db- 
kolinn  with,  ««;  dl^fiiMbi,  Mil 
rMKW^M*:  imoalar  mhIml  m: 
blatjdnlfffo;  i>wu^in,no,mi 
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tdine  required  for  unioDjJlTl ;  fllirous 
unioDT  ^7-;  li^riLCures,  b71\  Hutures, 
873 ;  wire  ligaturea,  873,  376 ;  Syme's 
treetiuenl,  377;  »ubiDenul  compress, 
8»1,  M5,  393,  398,  SST,  *)1,  4M,  W7  ; 
UATTUon  Allen'acftse,  BSa;  batHreat- 
atnai  of,  89:! ;  Uoua's  critidsra  od 
treatment,  896;  reducdon,  iiS;  au- 
thor's method  of  treating,  898-411 : 
failure  in  wiring,  102  ;  illu»tr«tioQa  ol, 
103,  405;  triple,  of  inferior  maxilla, 
402,405;  of  auperior  and  inferior  max- 
illa, 405 ;  doubk,  of  superior  maxilla, 
405 ;  of  inferior  maxilla,  reduction  of, 
40S. 
Frl^ments,  dLjploccmeut  in   fractures, 

French  nasal  tovcIs,  430. 

limttion  of  the  trigi-minal  noTve  (An- 
stis),31;  of  absorptioD  and  i^jiroduc- 
lion  of  bone,  57  ;  uf  abeurptiOD  and 
teproduction  of  bone  not  smiultane- 
ouB,  60 :  of  absorpiioQ  and  reproduo- 
tion  of  bone  moni  rapid  in  voutli,  61 ; 
of  tlio  palate  in  Epeeoh,  'Jiyi,  :;12,  4:^0 ; 
of  the  palatal  and  pJiaryD^^t  mua- 
eles,  29S  ;  of  the  traclica,  417  ;  of  tho 
laiTiu,  417 ;  of  the  nafal  foatKe,  418 ; 
of  tlio  phaiyni,  418,  418;  of  tho 
tongue,  4:Xl;  of  the  tuctii,  4^0;  of  the 
lips,  4;il ;  of  tho  narei",  421;  of  tho 
Doetrils,  4Slj  of  tho  laoial  iniiaolcB, 
S18-518;  of  tho  flfthand  seventh  pairs 
of  nerves,  6u'I. 

Fuodamenlid  tones  of  voice,  413. 

Oaj,  r^ulntion  without,  140, 150 ;  bod 

results  from   uxini;,   151 ;   of  gulto- 

percha,   16-i;   Fkga'8   sj-atem,    163; 

ura  of,  in  reguktuig,  177 ;  Tomes's, 

1S9. 
Garrettson'9  bandage  for  freotures,  881. 
General  disorder  of  the  teeth,  illustlV' 

tion,  1S7. 
Giants,  teeth  of,  IB. 
Gibson's  bonda;^  for  fracture*,  BT8. 
Gihnore's  case  of  re(rula^g,  ISO, 
(fold  bands  oud  vu|[:anite  plate,  T9,  87, 

lOS;  frame   on  upper  inciaore,   ISS; 

Bprines    for    palalej  discarded,   274 ; 

meiials  awarded  the  author,  £75 ;  flU- 

in^  in  artificial  teeth,  504. 
Orwiart,  478;  profile.?,  479. 
Orowlh  of  teeth  and  jana  independent, 

6,19. 
Quillemeau's  obturator,  SI  8. 
Qunnin^B  splint,  334, 
Qunsbot  wounds  of  bee,  831,  839,  349, 

873,  888. 
Guita'ptreha  trial-platen  for  cleft  palate, 

S93  ;  for  interdental  ipUnts,  3110,  411 ; 

for  aubmcnti^  splints,  404. 
Outtunl»  formed  without  ■  palate,  469, 

492,164. 


"Quf'e  HoBpital  Bepoita,"  fVaotune, 
889. 

H,  Ibrmation  and  classification,  4S1. 
Hamilton's  bandage,  380. 
Hammond's  wire  splint,  3T6. 
Uanging  an  artificial  palate,  3UT. 
Hard-rubber  palate,  2iI9,  see  also  "  Ob- 
turators." 
Harelip,  case  of  double,  204,  481,  463 ; 

and  cleft  palate,  'J03 ;  aod  cleft  palate, 

articulation   with,  460,  463;  Litlle'a 

case,  4113. 
Harmcnizinij  tooth  with  ehamCLer,  49A  J 

divers  colon  amon^  teeth,  507. 
Heyward'a  aplinC,  3[iT. 
Head-voice,  ^18. 
Hebrew  idiots,  3S. 
Hcister'B  obturator,  218. 
Hertdilary  Ijpo  chapged  by  sucking,  10, 

11, 106;  cases  of  irregularities,  g3,  66, 

100  106, 118. 
Heredity  infiucncini;  development,  i. 
Hcrriotl'a  case  of  uoao,  lip,  and  denturo, 

848. 
Hicliory  bow  used  in  rogiulating,  ITS. 
lliifli  or  Bclcctive  breeding,  14. 
Hifl's  (Berkley)  splint,  SSi. 
iJtMory  of  obturaton,  215 ;  of  artifidil 

vela,  259  ;  of  the  author'a  palates,  271. 
Holmes  (Prof.  0.  W.)  on  expreeaion  of 

tho  mouth,  619. 
Hoopes'a  nose,  lip,  and  obturator,  846. 
llouiulut'B  splint,  393. 
Miilli/mi'i  obturator,  233;  staphylon- 

phy,  857. 
JUimaa  voico,  origin  of,   415  ;   figure, 

proportions  uid  relations,  475. 
nythe  Church,  skulls,  3. 

Idtal  aita  and  mechanic  arta  contrasted, 
463;  head,  rules  for  diawing,  478; 
type  desirable,  489 ;  forms  of  t«elh, 
490. 

IdtaUiy  in  dental  practice,  4S8 ;  Id  an 
artificial  denture,  472. 

Idioei/,  Dawn's  ciamitistioD  and  diag- 
noaia,  26,  27,  88  ;  correlation  of  iircg- 
ularitioa  to,  26-39. 

IdioUon  Bandall'a  Island,  SO;  author's 
investjgatiou  of,  80-84:  capaeiouajawa 
of,  82;  among  the  Hebrews,  33;  in 
Paris  asylums,  84;  in  Dr.  Down'a 
asylum,  36;  jaws  of^  usual  typ«  of, 
35 ;  in  Fennsylvaniu  Tnuning  School, 
36. 

lUuitralion  of  second  denUtion,  17;  of 

{enernl  dLwrder  of  the  teeth,  S3, 147, 
57 ;  of  meobanical  dentLitry,  469 ;  of 
fadal  muscles,  S13 ;   of  pte:Tgcudei, 
B17. 
Imitation  of  defects  admissible,  603. 
AnvTMtiOD-euM,  90 ;  eztompoiued,  201 ; 
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Imfrmt«M  and  aiodftU,  6*;  ««p*  Ibr 
Mkiii£,  VO ;  iDixioo;  piitlar  fg^  tl ; 
■MtliDil  of  Coking,  »I,  SM>;  mndniMu 
of  aiiCMH,  M;  (Idncuior  In  lolciD^, 
Mi  imMrallan  wlun  tookta.  Si ; 
mofaU,  is,  stl :  tt  poteiriDr  hmtol, 
it,  106;  En  tllnl^utt  uupa,  SS,a2j,3S3; 
MiDpr«i«*d  ■jxmn  ID.  M;  cupa  Cm, 
•xUinpurind,  si! ;  of  paMil  nu&in- 
IImui,  tAi ;  dilHauliin  et  takms,  In 
pakM  MM,  VU:  df<trTt(<d,  S«V;  of 

nquliainaQU  ol'.  .  <n  of  er- 

lonlu.SiiS:  ni'iK         ;      iiWitfDS; 

OORMtlDII  iif  iTI<jr>  iu,  .VI  i  of  Iha 
phBnn.v  UM:  ot  tlic  uvula,  -JW;  of 

lb*  DOM)   CIV—  v./     .J9CMJ, 

Ul:  fbrui  ...    .  '      il?;  ibrin 

titlndal  UK'"  .    -1.  iiiiiii     iiiulliail  of 
toklns,  Willi  imrailliin  uiU  wwt,  (ES; 
for  ■  AwtuKdjnw.  Wfl. 
/■(iton,  upp«v  liiienJ,  oitncttd,  U,  M, 
H,  ise,  le* ;  lower,  MtrMMd,  t9,  Ux ; 

lit;  daiMiwd,  104;  ^otunttL' Iftf, 
m  i  oonwt  UMMttalloii  inaund,  1  AS ; 
tlan^Bd,  111,  ITS;  Umpamj,  n- 

A(«MdDlaau,g3,l«I,lt7;  obJoMloM 
to,  83,161:  IbrkmrJftw.SI;  forup- 
p«r  jav,  M;  th«  Ddrmbuw  of,  M. 

lotUnn*  anil  Cbinos*,  JodUI  tmh  «r,  i. 

Indiji-rubWr,  Srat  luo  of,  for  paUica, 
SM. 

lalbncf,  ean  of  tb*  Math  la,  U. 

/nutria'  ilanul  dwe,  iiviuf?  to,  tU; 
Butim,  trifto  ftiMura  la,  tOS,  W. 

I^^tuma  on  oSiprlnK  of  oomodna  If* 
mKl'l*'tl^>  l<)  t  '^  prolongod  niiMiiir. 
10;  of  aularscd  tootUii,  11,  OB:  of 
thwnl»4«dtLiif,  II,  101);  ofrirltiu- 
Uan  vn  dortlopnuat,  tD;  of  tb«  tri- 
nniiuliwmi.ai. 

Inhtriui  IrrenlMltT  alwtid  bjr  thumb* 
■ucklng,  1D« ;  (Tphlll*,  oflbci*  of,  IDS, 
9Hl  iTphilit,  priatliMlo  tiMtmant of, 
81ft. 

iBMrnliMi  of  tba   trigtmliul    iMrra, 

laMnmwnta  Ibr  ourlnc,  SOS. 
iDtndeiiuJ  «pUat),  SH  (toa  "Biillau"). 
InkROuUluir  bane,  1<m  of,  Wi,  STI, 

«i,*at.  ■  —.     . 

Mr«*i(nM»w  df  tkuUa  V  Caittnttbt 
Mid  Caltiuon,  S :  bjr  Hmnman  of  tii« 
Ijrpa  of  lawn,  3;  Inu  tbe  aim  of  !i^ 
Rgvlaritloi  b^  auiliM-,  »■  iaio  Iha 
idmImdIwd  tttntA  My  milbiir,  fM 

AnmlorAte  y  A*  <nU,  oa,f  {,f;a«y,  br 
Dora,  SB,  Hi  br  Tbmn,  fli  br  ao- 
tiMr.M-M :  br  Whlli;,  It ;  br  l-lero*, 
IT;  VStolWiKn,*:. 

hrt^ittttrUim  of  U»  wmpemiy  «»«h,  1 ; 
MioIOff  «/,  I ;  ilavdopaiDtal  gaiUM 


or,(;aMld«cul  mum  atf,  4, 8 ;  pna-J 
tttM  of  UB^ttariSi  a  <kUM>  «i^  til 


cxtiBEtlon  or^l«B|anriB  •  . 

7i  DUf^Di;  a  <MiM  of,  10;    iku^i-1 
■uskle^  a  oiiue  t^  II ;  (ciwral  tnaiM  •' 
of,  34;  prcvratod,  st;  forvloid,  «■; 
oomlnlloo  ol^  to  hU«c.v,  JiS-M ;  mclb- 

of,  in  jirlf  nu  piwtm  and  la  public 
Bcboolf,  W;  DOtovuiona  of,  in  mt- 
liuna,  U;  in  dU^onlt  olldWy, U; 
dlagnodi  nod  |iroKva>ii  of,    «6-M:.j 

JuetltraablaiituiSHntnr,  44,GI,  114,  | 
IT,  IM;  !u  an  undttiuns  jav,  b>; 
ft«ai  mal-onhBioQ.  U,  lib,  isi;  la 
proCrvdingtnmf  Jain,SS,lll;  u«t- 
mnil  of  inhertlod  M«ai>  oi;  M,  HL  ICOl, 
10«,  lUj  ■(•  ftir  tnMMM  «K  41[1 
pouiUlMai  ha  adulb  of  conaellni.l 
43,  140;    V^bap«<l   McbM,  17,  UOk 
1  it,  in ;  [insni-lkMloM  oC  I U;  «d- 
dlt-*lui]X4  •^'l'«^  llti,  lOB;  In  nro- 
(tuitiiiir  I(>B«r  Juwii,  lifT-IM;  In  iScial 
fiwiunK,  4SC;lii  utUktal  IMth,  Ml; 
caaaa  of,  bom  pmHioa,  a«a  "  SqpUM* 
iigi  eaia  IVoni  piactioo." 
Imgnlar  unko  or  Oaitiirta,  m^ 

Jttt^tntrt,  IM  UM  of,  b)r  DminoUo, 
W;  anmnt  fonna  aii4  appllaiUM 
of,  Tl,  'l;  *da|iUllon  of,  lo  n  plate, 
lOi;  invidcldutl  Uw  •rcli,  lUlt,  lOT, 
114. 

Jbtr,  Jo]in  RomM'i,  13;  atllftcUl,  131, 
CIO. 

J'lifi,  nnricnt  and  iDodcm,);  and  unh, 
ifTot  th  of.  iiuJcpcodcM,  li,  10 :  iBvifMI 
ivpoa  Biiuil,  lA;  or  acUni,  ID;  of 
IdCoU,  Sl'4rt;oraDalMlaMklb>(,M: 
erotniaitiuu[]«r,M,  l£t,lSl:nlraal- 
lo^  la**T,  bi,  in,  144 ;  oloanl  hj  ip- 
fmlia,  lit*,  IDT;  piMnuUw  lontr, 

John  Bowic'a  j»ir,  13. 

JamUad'Mi  (tMh,  144,  IM. 

Jvmpi^f  an  hilt,  a,  IH;  appnlu* 

R«7  Ibr  UgfalMlBS  llgaRata,  Rl. 
Kcjpntone  of  HI  anb,  t*.  M. 
Ktnlodi'a  uattoJ  tf  wlrinc  ■  ftMM<i 

STl. 
Kaola,  Flags''  <^  ■>''•  >**■ 
Knovbdge  of  naUnI  phBoaoyty  » 

(pdral,48. 
KntkovteCa  aniorjr,  339. 

Lmgiiaw  divUfd  Ibio  *ov*Ii  and  «•- 

MnaDM,4U. 
lATjmt,  aoDlnKer  and  hiooUc*  of,  41T. 
LaocbMr,  action  of  tlw  bucIm  «c»- 

CCTDOd  Bl,  fi73. 

Ian  of  banncajr   la   bdal   AMioM) 
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Letters  of  the  EagUah  Udbuu^  tepeftt- 
e(l,lS5. 

ZtmOor  miuela,  ate  of,  289;  iUustration 
of,  481. 

Levers  for  reflating  teeth,  SS,  B6. 

LittJng  a  Bimken  DiKie,  i'20,  t'27. 

Ligaliira/orfraetarti,  ili ;  Buck's  use 
of.  BTS  ;  Kinlodi'a  use  of,  87* ;  Thom- 
aa's  methcxl  of,  ETl;  k«y  for  tigltt- 
eniiig,  ST4  ;  WtueUioiue's  metliodof, 

Lifatura,  Mum,  81 ;  silk,  Bl ;  att^shed 
to  temporary  molnrs,  180;  used  by 
Tomed,  193 ;  sitvor-wue,  371. 

Lines  of  ciiBTjioler  in  IhB  aee,  61B. 

Lip^,  artifit;ial,  315,  850. 

Liston'a  Bpliot,  SSS. 

Little's  (Prof.)  cose  of  harelip,  Mi. 

Loiudiile'9  apliDt,  8M. 

Z/M  of  tlie  iuleriDaidllu7  bone,  201, 
271,  Ifil,  103  :  of  superior  moKilla, 
38S  1  of  port  of  lower  jaw,  BBS,  lOB. 

Bblgsigne's  splint,  S03. 

HiloccTusion  of  teeUi,  62,  llO,  ISB. 

Halpoeition  of  teeth,  see  "urcgulari- 
Ues." 

Madieation  and  artieuhition  restored  in 
gunshot  case,  33B  ;  on  a  splint,  lUO. 

Hatch-Stick  used  in  refruls^i:'  teeth, 
125,  IM. 

Maxilla,  tardy  dovelopmCDt  of,  S;  con- 
tracted, 2T. 

Maxillary  and  malar  prothescs,  335, 310. 

Hax  Holler  on  voveD,  l^B. 

McQrath'a  obtutator,  230. 

Jfeliiiiltia'i  oases,  15S;  cross-bar,  IGS; 
methods  of  rt^lating,  159 ;  remarka 
on  diag^iosl),  1ST. 

JftchantaU  forces  In  r^nlating  (e«tb, 
38 ;  dcDliatry,  illustration  of,  169. 

Mechanic  art,  dc&nltlun  of,  ISS;  and 
Ideal  art  contrasted^  16S. 

Jfeeiaaiim  man  reliable  than  surgery 
for  elett  palatat,  213 ;  of  palate  for  ac- 
quired tcjions,  251~25S;  of  palale  for 
congonilol  cases,  280-305 ;  for  restor- 
ing tunsticiiticn  and  speech,  33S;  of 
BMech,*li;  of  tlio  vooil  organs,  115 ; 
or  vowels,  121-130 ;  of  eonaoDsnla, 
135-153;  or^ttumia,  112. 

Medusa,  head  of,  479. 

Mental  splints,  331-107. 

Metal  pkiles  inslaid  of  vnlconito,  108. 

MtthcH  of  investisiitiDg:  irrenmarities, 
29 ;  of  miiing  plaster,  91 ;  of  makinf 
nuHiels,  91;  of  nutkii^  bulb,  B43;  of 
making  artitlcial  palate,  283j  of  prov- 
ioj  impressions,  ^93 :  of  talting  a  bite, 
473. 

Mistaken  prognoaia  in  r^olating  teeth, 
16i. 

Mixing  diverse  typM  of  jaws,  IS. 

Hiling  plaster,  91. 


Jfodal;  ttady  of,  ES,  95, 13S;  and  im- 
preseiona,  89  ;  method  of  making,  94 ; 
articalating,  9S. 

Molars  extruted  for  regulatino  teeth, 
46,  109, 151,  155. 

Molding  m  sand,  801. 

Holds  tor  palate,  aee  "  PahtCe-moldi." 

Moon,  bis  epliut,  E9S;  his  critidsm  on 
l>actura  treatmcDt,  890. 

MoraU  in  taking  impressions,  93,  291. 

Modon  the  ongin  ot  souttd,  412. 

Mouth  the  chief  fccua  vf  expreesiiHi,  519. 

Moeeaunt  o/  ItttK  thiquent  during  life, 
6! ;  not  inconsistent  with  health,  67 ; 
not  dependent  .upon  abeoiption,  69 ; 
dependent  upon  ciasUdty  of  the  alve- 
oliTM. 

Hovmg  teeth  in  adult  life,  B2,  IBO. 

MurMTHrj/,  his  invcsligatioos,  3;  on  ef- 
fects oi  civilization,  ^^. 

MiLiclti,  IteaCor  patati,  239,  161 ;  mil- 
use  of  eompreaor  nati,  311 ;  of  tbe 
laryni,  117  ;  of  the  pharyni.  419 ;  of 
the  eye,  518;  of  e\preaaion,  513, 

Mvscuiar  action  of  the  pharynx,  £82, 
233,  419, US, 433, U2;  with  fractures, 
363 ;  in  laughter,  523 ;  in  weniing, 
5'Jl;  in  pain,  &Si\  in  fear,  626;  m 
rage,  626. 

Nasal,  buccal,  palatal,  and  dental  pn>- 
thciCfl,  313-3B1. 

Xiiicd  Imprmsiona,^  98,  295,  822,  348, 
3^2 ;  fo.-uue,  fuoction  of,  413. 

Nasmyth'a  siiUnt,  885. 

Natural  philoaopiiy,  knowledge  of,  re- 
quired, 68. 

^'tcrom,  8B9 ;  cflecW  of,  3T0. 

Nerves  concerned  in  oxpreesion,  620. 

Nervous  Kyytom,  obeorvationa  of  Nathan 
Allen  on  the,  19. 

Nichols's  obecrvadona  among  IndiaoB 
and  Chino«e,  4. 

Non-union  of  fractures,  870,  813. 

Normal  type  of  licntai  arch,  2,  28,  41. 

A'ote-tltnalor,  820  ;  elastics  for,  321. 

Nose,  littinz  a  sunken,  3iO,  327. 

Noses,  artinoifll,  itoc  "  Artificial  noeeB." 

Number  of  vowels  indeflnitc,  123. 

Nursii^,  reauliH  of,  when  prolonged,  I& 

Oijediont  to  eitractloQ^  14 ;  to  relaxa- 
tion of  force,  80  ;  to  inclined  planes, 
83;  to  plaster  for  pabte-molds,  S99; 
to  rhinoplasty,  311 ;  to  ligatures,  S7S; 
to  boadagea,  382. 

Obturator,  definition  of,  211 :  hLttory  of, 
IjlS ;  Ambroiae  J'ari'a,  216 ;  IlNster'e, 
21S;  Gulilemeau'e,  218;  I^erra  Fan- 
chard's,  219:  Delabiml's  220;  Snell's, 
B21:  Rowell'a,  222;  Hullihen's  223; 
Buckingham'!,  223 ;  White's  (Dr.  J. 
D.),  223;  UcGiath's,  229;  Sucraan'i, 
for  acquired  leutma,  238 ;  Suersea'l, 
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fbr  ooneuiiul  (il«ft,SIQi  tiviIbI  ni* 
ofSuaratn't,  tSt,  aS:   '-  <ii 

utiflinil v«luin,  I3ti  bull  i>lI 

vdum.  VU:  viilualtae u.^.:,..  -  .ij;l>, 
M4;  itffivUor;  upuD«p«Mii,  3(4,  MS, 

sMj    uiuvittiro  (I'ttilniiM)'*),  ta»: 

laiiUlJo,  tir  MOijtVBllnl  oleft,!ITS;  anil 
P^iitM  caiubinail,  Si6:  >cd  wUllfd*) 
uv,  all. 

Old  i«a  ia  jouUi,  4il. 

OnU  (tniu,  polnto  «f  latCTTVptiw)  «t, 

Oraiiiu  of  >nioukl«  lunnumc,  4!!9: 
l/nait  uf  llu)  u)iitra<il«r<l«iu!  arii}i,  II, 
til,  ft,  *»,  W,  II)  ;•  of  ■bnannollilM 
tftlw  WMli,  tt,  M ;  of  tHOi  pdau, 
tOT;  ■ndiwarbwadiwri,  STTt  oftbo 
liuiDaa  voln,  4lt ;  anil  Mpkuutllan  of 
VDir«l  leuadii,  4£1. 
OrtrtOBaiaiul  iuitlatou«>,  til. 

PHUDg  i»lgia-maM»,  VH. 

Pain,  miuoultf  •etiou  in,  034. 

Pilukr'*  nuaccalloai.  4M. 

lUaial,  d»DUl,  ■nd  uomI  protluM*, 
ail-lrtl. 

TW«f<,  conj^ilil  Imim*  nf,  IM;  m> 
quirnl  Imodk  of,  WA:  UtatOMiU  of 
■cqitind  itiiosi  of,  340:  traotiiMDi of 
ooEifOiLMl  fl«uiv  itjjeti ;  morasMi 
n^  In  aountUns  U,  41T ;  nianuust  oT, 
In  wuailina  N,  4^0 ;  movamect  of,  ia 
•oundlng  Kir.  4U ;  compfautlaii  fot 
tUe  \om  of,  UA. 

I^laU-tuUt,  olijodliuM  ta  pUiUv  ^, 
SDD  i  typ»-iiiaial  flir,  W) ;  wcitinnBl, 
100;  Hill  fluk,  •»:  iBtM  form  of, 
fOa :  iwdHtu  «)lli  Tubtm,  M4. 

Pabdnc  dcfto*  (mo  d>»  '•AillfltU 
pklai«i">,90S. 

Pualjrw  from  (nuiuro,  >0t> 

Puia  iu>'liiiil'.  iniiiom  of,  H. 
Pd-kliMOD'*  p«iiK,  M  nMTdbta  obtiim- 

ton,  £10. 
PwUboard  ■I•l!nI^  S41, 
JhtUlvfintt   aWnnlltr-    M  I   baDlnr 

(Tom<«-»,  i-il. 
PatUrn  liv  nrtiacial  pulolo.  tM. 
P«nn>)'lnuuji  Tnaninc  ecWl,  19. 
P«ri)HBtlQ[u  af  ihe  jidikU,  aio. 
PtETtod  br  vouliuf  Huum  ia  NcabU- 

rm^t  (Dr.  Ooorn  A.}  maa&m  m 

J«iir;nu,  Inipnatloit  of,  SM :  (bnotlon  of, 

«)«;  tntiM'lei  nf,  411 ;  sclioa  of,  4Ci. 
fiilA»-p^j  (.r  I)w  iiiar(iiu«l  of  tMth, 

IM;  'if  l)iii  M'tioti  of  W«i]{W,  IW;  of 

nwnuun,  414. 
Plijrio^Eoni.v,  imporlanM  of  ■  know)* 

•Ai^dl,  ill.  Hit. 
PhvaolodCBl  and  |«thol(i(lcil  acUob  In 

dMsUBllog  laoili,  lit. 


vwkl  iircMii,  41T. 

I^OR*  K-.  N.)  oa  \Mk»,  n. 

Ktdiof  v-oiw,  41S,  4l>k 

flaMw^  /Ml,  »>.  91 ;  nwthod  of  idi> 
ing,  n ;  OKlnmlnin  iupr«BLr«i*  of, 
td,  e3,  IS)  1  qntlnr  oT,  W ;  »«p  r.>r 
pndnit,  m;  ooloifair,  M;  lint  im 
at,  in  |«bw  tttm,  m;  tm-d  wii!>  ■ 

Poinu    of  laMnnnboa    la   tb«    onl 

■M*m,4»4. 
PoracUlc  UmIi,  nunulktim  el.  604. 
Poawior  luim,  luiprwljo  <if,  91,  tMb 
PnnuMn  vxlnction,  1. 1. 
JVatan,  kind  |>i«ftma  la  nnlUfatf, 

US,  fiS:  dcrined  (him  ■  apinJ  ■I'riait, 

1  su  ;  cuMna   oxloulro   •WruUou, 

215. 
PriiiL-ipkl  iroir»li>  is  EDslbA,  <H. 
Pnoludim  of  Toiot,  II V. 
iy^jtU,  nilM  ftr  dnwiai.  4'n ;  Gnek 
d|;4T8;  Aaoerinm  tjrpc  '.r,  «m.i; 


Mt>nrtloaof,4aO;  of  the  ujipor  l*Mh, 

41ia  :  of  tlio  lowvr  MMk,  KO. 
/totrniuw  in  matiaj  IrmuhftUof,  40> 

M;  naUkioi,  IH;  in  AinCsiw,  MO. 
pTooiuMicMioD  of  imgnkrilkH,  114. 
Ptotonnd  nnniai;,  iWultof^  1>\ 
pTupomoat  md  nlttlou*  of  tlM  butMa 

ll^un,  4T&. 
IhHUktUr   tf«Mni«nt  of  ayfUlt*.  tin, 

142,  S44,  kSl :  •li^RtL.lTT  a*  k  idmn, 

44J ;  danti>lT7  nKL»''^i,'  ■rstlirtu  od- 

(UTt,4it(:  dnilii<i7  ■•  to  ul,  471. 
iVMiwft,  noluUl,  duDlsl,  and  au«l,  ■» ; 

Ibr  (bcial  dHbrmiur,  W4 :  niucillanr, 

U»;  nulw.ata. 
/Vofr**-^  uppor  j»in.    M,  IKS,  »I  • 

loow  Jam,  rtnuvkabu  owoi  of,  \3t, 

IIM. 

PtiTT^pidol,  illuftnilon  of  Um.  SIT. 
PnbUii  tdMoU,  daliLran  of,  tO. 

RiMdiVOntnitloa,  1)1 
Kan,  noMular  Mtlon  In,  SH. 
Kainiw.  fraMiira  «r,  »tl,  MT,  4111 . 
KmiditT'  of  abaoqiikn  or  rapndiMtioo, 

R«idd  movtucnt  In  ranbtias,  07,  US, 

I3S,1W. 
UiTixM  of  *7phm»,  0W,  lit,  lit,  Ul, 

1411,  UL 
BNognltlon  bf  dcolal  aooMIO*,  97& 
jn9iinM(iMu(Jiir  >  bmkoB  imfowaiMi,  M ; 

a  moilal  of  a  froMar*,  ¥^. 
JbifvrtM  Ul  apw  >rclv  appwania  Ibr, 

n.  T*.  M,  n,  n,  iw,  la,  i«.  i4j, 

1  j<l ;  a  lo<in,T  aKti,  aiipwaiw  for,  M- 
U,  141,  IM. 
EiJmttiM  al  ibiijah^'ii^lag  «Ma,  IWi 
of  •tUlooallolw,  Blfats'i  wctllod,  MS; 
offnotum,  Wt. 
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BetnlbnenieDt  of  louiid  br  rosonanoe, 

Segalatiiig  apparatus,  care  of,  69;  for 
eipuiding  no  upper  arch,  70, 100, 107, 
U»,  IP,  IBO,  1b3,  181,  MO;  for  ei- 
Modiiig  H  loivcr  arch,  71,  7i!,  79,  H6 ; 
lottwiitjOit  teeth,  7*,  8S,  103, 1«,  170, 
IBS ;  for  reducinu  an  upper  arcfa,  77, 
IS,  M,  87,  97,  108,  l:iS,  bft,  145,  Isa ; 
for  rodudni  a  tower  arch,  80-33,  Ml, 
lAi;  far  do^ng  jaws,  119,  1S7;  for 
shottoaing  tcctli,  133,  m ;  aeglected, 
IM;  travesty  on,  18il.  ISoo  "Ap- 
paratus far  regiilalin^  Hectb."} 


lS7;TU»t's,l6«;  RieWiBon'«,  IBS; 
H.  M.  Whitu's,  174;  J.  D.  White's, 
17B;  Westcott'B,  18L;«ilmour'a,  IHtt; 
John  Tomt*'-',  188;  AnauH'e,  200. 

Seffuiating  le^/i,proipioai!',i'>-&i]  j  diag- 
noslB,  4l>-!>li,  1S7  ;  id  hojoilitnry  oa-^n, 
M,  SA,  100,10a,  113;  jumping  the  bite 
in,  SS,  1:;4;  Btuiiy  of  features  in,  63, 
HI ;  effects  of,  upon  Uik  DcrvouB  bvh- 
tem,  65;  a;^  in  btgio,  SI;  in  adult 
life,  112,  ICO ;  critical  period  m,  Sli ;  rc- 
mlaiation  of  Btiuio  when,  6%  150; 
□wehanical  fotvca  uboiI  in,  63 ;  io- 
genuitj  and  invenlion  uceeaaaiy  ill, 
SS,  83 ;  no  tno  eases  of,  exactly  alike, 
69 ;  ejcpcriments  ou  plaster  mthtelB, 
BS ;  study  of  Ibe  inotletA,  95 ;  cnitili- 
iii){  the  arch  in,  97,  100,  l:!T ;  rapid 
movement  in,  97,  l.'S,  lifl,  IH ;  ex- 
panding! ^">  x^  '■><  100,  103,  184; 
twisting  tooth,  103, 147, 170, 181.,  184 ; 
flattomog  teeth,  104:  unexpected  re- 
■ults,  lOij;  clotiin^  uie  janu  in,  IIB, 
187;  shortening  teeth,  134;  in  three 
I  weekB,  1-J5;  by  wedifea  alone,  lli9; 
when  jum bled,  140,  156;  witiiout  a 
gag,  150',  mifitalian  pro^oeiB,  IM; 
diHoiurajing  eiperinienta  in,  165; 
Iscurtbeninif  tocth,  171,  ITS;  abeiinl 
meOiod  oC  18B;  without  apparatus, 
197. 

Belations  and  propordons  of  the  hiunail 
figure,  475. 

BolaiatiOQ  of  strain  in  r^ulalins,  6S, 
150. 

Bemarkablo  eaaea  of  protmdins  lower 

Jaw,  127, 138. 

J&moJeliiig  a  living  face,  4S3 ;  the 
mouth,  4S3. 

Bemuneration  coOKidered,  GS,  135. 

Bcpetition  of  letters,  4S5. 

Koquiallee  of  artiticiol  vela,  aBfl,  279. 

Beaonance,  pbilowphy  of,  414. 

ResonaUnj;  cavities,  414,  433. 

Sedoralioa  of  a  (tefonned  face,  SZ4 ;  of  a 
■unkeo  no>e,  327  ;  of  apeech  and  mo^ 
timtian,  338 ;  of  fcatucs,  4S1. 


BtmilU  of  pcolon)^  nursing,  10;  of 
thumb-sucking,  11,103;  of  mixing  di- 
verse types,  16. 

JUtaininff  platti,  79,  81,  lOB,  108,  IBOj 
period  for  wo;iilog,  34. 

Satntion  ot  temporary  teeth,  7 ;  of  tem- 
porary caninee,  7 ;  of  every  luoth  un- 
neeessary,  42. 

Betnating  lower  jaws,  cues  of,  62, 122, 

Revolving  teeth,  aee  "  Twisting  Ueth." 
Rhinoplasty,  objections  to.  Ml. 
Kibc9'a  method  of  reducing  dislocations, 

30H. 
BichirdsoD'a  case  of  irregularity,  1C9. 
Boae  pearl  for  arUfldol  nose,  B43. 
Rotatuig  shaft  used  by  Dr.  Angcll,  £01. 
Rowetl'ig  obturator,  £22. 
Jiabbxr  tubing  for  eluHtics,  77 ;  sheet,  for 

tndales,  2Ga  ;  vela,  durability  of,  309 ; 

bandage  lor  IVactures,  404. 
Bulcs  far  drawing  a  head,  478,  478. 
Uutiinick'a  splint,  393. 

Saddle-shaped  archee,  SI,  14,  IIG,  198. 

Sand-moldmg,  301. 
I   Berapcrs  for  plaBtcr,  £92. 

ii<Tcu!»,  09 ;  Angell'a,  74 )  Fanar'a,  M ; 
in  tooth  for  twisting,  l4s ;  Wcstojtt's, 
184 :  to  fa.iten  nplinta,  S89.  (Sea  also 
"Jack-sctewB.") 

Sculpture  as  related  to  dentistry,  471. 

Second  dentition,  17. 

Secretary  Seward's  ease  of  ftvcture,  BTl. 

Sectional  artificial  palate,  255,  801. 

Selection  and  amngement  of  laoth,  18T. 

Sequestrum  in  fracture,  408. 

Streombi'i  palatt,  267 ;  objoctiotu  to, 
239. 

SAorltniFu/  indson,  134,  172;  >  livioa 
face,  482. 

Bilk  l^atuite,  81. 

Similar  cases  of  irregularities  requiring 
diOcrent  treatment,  50, 

SJCuU-tap,  brace,  and  eUstiea,  133;  and 
chin-cap,  13B. 

SiulU  of  U}-the  Church,  3 ;  of  Che  Cau- 
casian, 4U6  '  of  the  negro,  498 ;  com- 
parison of,  497  ;  of  the  gorilla,  498. 

Snell-Sercombe  artificial  pdate,  253. 

SatiPt  obturalors,  2^1 ;  palalc,  2E2. 
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lure  ill  Kurti  ilill  Cvllrec  iUnlonil.  I  loH^  ISno,  Sit  pagak  Ctoih. 
PriM.tl.aO. 

The  Life  of  Hts  Royal  Highness  the  Prince  Consort 
Iir  TBKonnni  ILuinx.    Wltli  I'artralu.    Vul.  IV.    1  vol.,  llmo.    Clalb. 
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r>?«.  pnMIir  nr  nrivnic.  on  cohiiiIcif  xtt  or  ibc  'Nortb  Amrrlcan  tbrieii '  be  trAait.mil 
tEi«  lii^il  ib'>ui;l*u  and  tba  rr^dh««i  acilvUfOf  iwn  ociictaiiAb*  Af  corudniob*  AnarkaA 
nrlun  bix  iUli>  reaialncd  liuccmlblotu  iburral  atrntuf  Uin  Asicrlcan  miillni  ■»> 
lie"— JEMracf  />um  nvv*.  ^^ 
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papFr.  in  pnrltori  iiylg.  aud  hoaiiil  In  *«tlaBi  ctoui  wUh  ifUt  (np,  attri  the  nauiir  Bow  M 
twpDlar  Willi  •taodnntbooki.    la  all  Tblamea,  MnK    CiMli.    I'tlea.  |im 


Fnr  Hale  br  nil  liooltaclltn.    Anj  work  acnt  pnti  or  euthge  6««,  to  uif  ad. 
dr«u  in  iliu  I'nitcU  Sialu,  on  Ncdpt  vt  prtac 
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■nd  edited  by  (iorgc  Hotoing,  P.  K.  G.  8.,  M.  A.  L,  etc.  With  4no 
Illastratloiia.    I  vol.,  8vo ClotL,    •  00 

COMBE  fANDRKW).  Tli«  Maa^nniMiI  of  lofaney,  PtirflMo|Hc«l  and 
Uerof.  Uy  Andrew  Combe.  H.  D.  RevlaedandcdlUd  by  Mr  Jame* 
UBrk,Barl,  K.O.B.,  U.D.,  f.R.S.     1  voL,  ISnw Clotb,     )  SO 

DAVIS  rHENRT  G.)    CoDaerratlee  Borgery.    WlUt  niiiatraUoaa.    I 

vol.,  8vo Ctolt,    a  00* 

T.CKF.11    (ALEXANnETti.     ConToliitioiiit  of  the  Brnin.     Tronalated 

from  iho  German  hy  liobert  T.  Edea,  U.  D.     I  vol.,  (tvo Ctolh,     1  »• 

ELLIOT  (GEORQE  T.)  Ubatetrio  Clinic:  A  PmHlcal  Coolrlb«tloo  to 
the  Study  of  Ohaletrlca,  and  tbe  Diaeaiaa  of  Wmiien  and  ('bliilren. 
ByOeorgeT.  Elli.>t.  Jr.,  A.M„M.n.     I  voJ.,  Beo Cloth.    4  ftH" 

FLINPS  Uoniml  of  Clieinioal  Esamlnatloaa  of  tbe  Urine  in  Diacaao; 
w<ih  BrU'f  DiructiOns  for  the  Examloation  of  tbu  moat  Ctitnmon 
Varloilra  of  Urlaary  Oaloatl.  By  Anatin  FHnt.  Jr^  U.D.  1  toL 
Reviaad  edition Cloth,    I  OT 

Phygiolony  of  Man.     Detifned  to  rewearat  the  Bxi-tint;  State  of 

Phralotosloal  Solenri<  aa  applied  to  the  Fiinctiooa  of  the  Hnuian 
Rwdv.  Hy  Aiutlii  Flint,  Jr.,  M.  D..  Profcmor  of  Phyaiolo)cy  and 
MkraaMpy  >D  the  Bellevne  Ilonpital  Mnliciil  Culloiio,  New  York; 
Fellnv  of  the  Now  York  Acndcmy  of  Madklne;  Meniher  of  the 
Medical  Sooiety  of  the  County  of  New  York;  Ileaidenl  Member 
of  tbe  Lyceom  of  Natural  Hiatory  la  the  (3ty  of  New  York,  etc. 
Cotiipleta  In  S  roUt 

Vol.  I.  Inlrodnrtion ;  Tbe  Bkod;  arvnlatlooi  R<«plratioa.    Svo. 

Vol.  t.  AUineiitation ;     Digaatloa ;    AbaotTttnn  :    Lymph,    aad 

■  Cbyle.    Svo, 

■  Vol.  S.  8e«n.>tion;  ExoTetioii;  Oactlea*  Glauda:  NntrHloa;  Anl- 
I  mill  Hcnt  1  Moreoietita :  Voice  and  Speedi.  I  vol.,  Sro. 
I  Vol.  4.  The  NiTToiM  System.     1  vol..  8vo. 

■  Vol  (,  (Wlth&Oe'MtiltitAay  totlMfiveToIumea.)  Special Senae*; 

■  Geiterati<m.   TevioX SSvAx^v.JHX' ;  Shaafi.    S  00* 

1  Tl«  five  xoloKM , .  r  Hv  ■-  .QWVXASW  \«««».  *«» 


FLINT'S  Ton-Book  of  Tlaman  Phj^iologj ;  dciiijfiiod  for  the  Um  «f 
PrMtitioncM  nnd  Httidrot.-i  '>f  MoJicino,  lUinifHti-i!  b»  Ibree  Lillio- 
grtpliio  I'tutd*,  uitl  tUnic  hundred  and  ihiiie'Mi  Wooduiitt.  Stevnd 
«ff(AM,  mJMtl.    1  to].,  ImporUI  Sn Olotli.  «e.OO* ;  Sboap,  17  00* 


— >  TIm  Pbyiiologienl  tStetM  td  Severe  and  Protmcted  Musoular  Ex- 
vKite;  trltl)  SpeoUl  Reference  to  Ite  IbAumm  upon  llio  Exoretion 
of  Nitr.>(r*n,     l»r  Austin  Flint,  Jr..  M.I),,  otc    1  vol,  ISmo. Cloth,    1 

'  The  Source  of  MuBCuIar  Fow«r.    ArgomMU  and 
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Coucluiuiiiri  (IriLuu  frurri  •.)t>»firT»lioik  upoD  tbe  Unman  Sobjaot  vn- 

dcr  CouiliUuDsof  Rest  sod  of  Muscular  EzMCJie 1  00* 

FBEY  ([IKIKEUOII).  Tbo  HiiAologr  nnd  UUtocli«n)i«trj  of  Hbd.  A 
tniUXtc  on  Iho  KluraiMit*  of  Cunipointivn  Bod  Straeture  of  tlie  Hunun 
Bodr.  ttjr  Ikinrich  Fr«.v,  I*rofe«4or  of  Hedioin*  iu  Zuiicb,  Trana- 
bted  from  ibe  fourth  UermaD  edHloo,  by  Arthur  R.  J.  tUrkvr,  Siir- 

KoB  to  tli«  City  of  Dablin  llotpilel;  DctnoQit rotor  of  Aaatomj, 
ijiX  Oolk^of  Snrfr<«n«.  lr«IiioiJ;  VUitinit  Sunpon,  Ooiivolesecnt 
Hoiin,StUloripm;  and  rcrUed  b;  ib«sulbor.  Willi 'KlsEuifraTlagn 
on  Wood.    1  vol.,  8to Cloth,  $6.00";  8h«ep,    6  OO" 

BAyiLTON  (ALLAN  MoL.,  U.D.)  Clinical  Elect ro-Thvrapi>iiti<», 
Uedloal  mA  SnrgifAl.  A  nnn't-DoolE  for  Phfiicinn*  in  the  Trc*t- 
in«Dt  of  NerToux  and  otbur  UiituMM.     t  vol.,  8vo Ololb,    %  00* 

UAMMOXD  (W.  A.)  A  Tre«Uia  on  DUoom*  of  the  Nertoos  S/aten. 
By  Willioia  A.  Hamniood,  U.  D.,  ProfMsor  of  I>i»ea»ei  nf  the  Nef- 
voui  Svstftu  aad  of  Cliaio^t  Medicine  in  the  Bellevuc  Hospital  Medi- 
cal College ;  Phyiloian-lii-CliioC  to  the  New  York  Stale  H.Mpitiil  for 
Dueew*  of  the  Nerrouf  Syntem,  etci.  New  cdirion.  with  109  llliu* 
trationa,    RevrlltoD,  «Dlnr)t«d,  and  improved.     I  rot.,  large  8fO. 

Cloth,  JB.OO* ;  Sheep,    t  00* 

Olioleal  Loctnre*  on  D1>«mm  nf  the  Nervom  System.    I>eliT«r«d 

at  Bellevao  EloiMtal  Medical  Collese.     Edited  br  T.  M.  B.  CroMi, 

U.  D.     1  Tol..  flro. Clolb,    S  BO* 

HEALTH  I'RIUERS.  Edtt«d  by  J.  Lantidon  Down,  U.l>.,  F.R.C.P.: 
Henr/ Power.  M.  B.,  F.  R.C.S.:  J.  M.Ttimer.QranTaie,  M.  D..  nod 
JobnTveedy,  F.  1i.C.  S.    Sqaaro  lAino Clbih,  each 
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I.  Biercl«v  and  TViinlnE. 
IL  Alcohol :  1(4  Cue  and  Abiuc. 
tU.  PromMort  Dcaib :    fta  Promo- 
tlon  or  PreTcutloo. 


IV.  TbeHouMand  iU SuTrauDiIiDea, 
V.  PcnoDal  Appearance  io  Oealth 

VI.  naihn  and  Balbiag. 


HOFFMAN  ;i^LT.TZM  A  NS.  lolrodin-tion  t<i»n  [nvcatifratlonof  Orioo, 
with  Special  Itoft'Mni'4  to  DlqcuMf  of  tbe  Urinary  Appnratai.  Bj 
M.  B.  iroffmano.  Profc«eor  In  the  Dniverslty  of  Orali,  and  R.  Dlu- 
maan,  Tutor  in  the  Dntrenlty  of  Vleoub  Second  eolar^d  and 
improved  edition (ikprtt*.) 

BOFFMANK  (FREl>£KtnK,  Ph.D.,  Pharmftooiitial  In  New  Tork). 
Manoal  of  Chomical  Annlyaia,  \a  applied  to  Ihit  Kxnmmntinn  of 
UedldDal  Cbotnlcala.  A  Ouide  for  tbe  DetenniDatiim  of  their  Idea- 
litr  and  Q'lality.  asd  for  the  Detection  of  Inipuriliea  and  Adaltera- 
tiona.  Fur  the  IJao  of  Pharmaeenttata,  PhjolcUm,  Drug^ata,  and 
MoaiifacluriDS  CbvtniatN  nod  Sludcola. Cloth,     %  04* 

aOIXAHD  fSir  HENRY).     Recollection*  of  Paftl  We.   UwmVoXtfcfcTOWft 

oT  ifM,  jrauuero.  and  ThiocB.    1  toL,  ISmo CAdCa,    ^  »» 


OOWE  (JOSEI'TI  W.)  Ktn«Tffcnd«a.  miil  How  to  Trcit  Them.  Br 
Jotpl)  W.  IIowu,  M.I).,  vUiting  Surmutt  to  Chttitj  H(Ni|>itd ; 
("Itnkul  frufusior  of  Saigttj  iu  Uie  MuUioJ  DefiiftBiMit  of  tli* 
UiiLv«TY)tj'  of  Kew  York.  etc.     I  vol..  8ro Clotb,  t^  60* 

Tlie  Brcatli,  and  tbe  DiMnutew  wliioU  gtj«  il  b  i'ntM  O'lor.    With 

DiKolioiu  for  TrMUneDt,    1  vol..  ISmo........^ .....Clolb,     1  00 

UUXtET.    TheAnaloiiiy  of  Verlwbrawd  AnlmBk.    ByTbi>mMB«urj 

ttuxhj.  Lt.  U..  V.  R.  S.     1  to).,  Idmo Olotli,    1  SO 

. Tho  Aauioiii;  of  Iiirertebi*t«d  Aulmal*.     Bjr  TliumM  Otoirj 

Huilej,  LI..  i»..  F.  R.8.     I  toI..  ISmo Clotb,    S  60 

nnXLET  and  YOUMANS'S  Elemcnto  of  VhjsMofy  and  Hj-Kta&e.    Bjr 

T.  I]iisl«ruid  W.J.  Youmans.     1  rol.,  ISino Cloth,     1  SO 

JOUXSTON'H  CbcmUUr  uf  <?«inniaQ  life,    i  loh..  ISno Gotit,     a  OO 

KETES.  Tba  Tonio  Trratmcnl  of  Syphilis  includinx  IjOCdI  Ttvabneiit 
of  Lcjtioiix.  By  E.  L.  Kc:_tci,  At^oDct  I'rofciuor  of  Surffory,  aiKl 
ProfuMur  i>(  Durinntulogy.  lidlvvue  Uonpitol  Uudickl  (JvUege.  ami 
SurfouD  (uBeltuvuo  Bosplul.     1  vol.,  Svo. Cloth,     1  OO* 

LETTERMAN  (J..  U.  D.)    U«dlaaJ  RMollectioiia  of  tin  Aniir  of  th« 

rotoiiiao.     1  rol.,  8vo Cloll^     1  00 

LEWKS'6  Pby«olof[y  of  Oominoii  Life.    3  iqU.,  ISmo Ooth,     8  UO 

UAKKOE  rr.  H.)  A  Tr«atlM  on  DIseues  of  t)i»  BoBet.  Br  ThouM 
M,  Uarkocs  M.  P..  Profemor of  Sarg«r7  la  tbe  CoUegt  of  PbyslcJaaa 
nEid  SiiritoQiiR.     With  Illnstratlons.     1  vol.,  Hvo. Cloth,    4  00* 

MAUDSLEY  (HENnV).  Body  and  UUwl ;  on  Inqolnr  ialo  tbelr  Coo- 
svction  und  Uutiiiil  Influciior.  tpvcially  id  reTcroDOO  to  Uralal 
Dinurduri.  An  volnrgcd  nnd  revised  «d!tioD,  to  whiah  are  added 
Payo1iuloKl««]  EaMys.  Br  Ueory  Maudsley,  M.  ]>..  Londoo,  Fellow 
of  the  Ru.vb]  Co1l«ce  of  PliyetcUuiE ;  Prof«Mor  of  Uedloal  Jurlsprti- 
duiao  in  CnWorsit.v  Collf^a,  London,  «to.    t  vol.,  laioo Cloth, 

Phyriology  of  Uie  Mind.    Vol.  I.    Being  ibe  first  part  of*  third 

•ditlon,  rertied,  (ii1arg«d,  md  in  Rrrnt  |>art  nirriltMi,  of  "  Th« 
Phfriologv  oDd  Patboloftr  of  the  Mind."    1  rol.,  ISmo. aoth, 

B«^n8lM»ly  ia  Mental  IHaeaae.  (/nfmuiliVnal  Seimlifie  StHm.) 

I  vol,,  ISmo Cloth, 
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Mi'SnERHY.  n«altli.  and  How  to  Promote  II.  By  RtchArd  HoSbarnr, 
v.  I>..  Pri>fi,-<i«r  a{  Prnntlco  of  Hcdl^Ini.'.  I'DircmitT  of  Maryland  ; 
Pri'siduDt  of  itnlllinoro  Academy  of  Meilidno.    I  rol.,  llino.  .Oloth, 

MEYER  (Dr.  UOKITZ).  Electricity  in  iU  Ii«littion>  to  Practical  Hedi- 
cinu.  Tnumliiiod  from  the  third  Gcnnan  <.-ditIi>n.  irith  numerona 
Notes  and  AitdUIon*.  by  Wiltlaai  A.  Hiiminoud.  M.  I)..  Prvfeeeor  ot 
DUmdch  of  the  Mind  and  Ncrrouit  System.  In  [lie  B«<ll«Tue  Uoapltsl 
Medical  College,  etc.     Wiib  nnmcroua  Illnslrutiona,     1  rgl..  8ro. 

Cloth,    4  60* 

HEFTEL  (WM.  B..  M.  U.)  Galvano-TberapenUoa.  The  Pbyootogie*] 
and  Thcrnpeii Ileal  Action  of  tli«  Oalvuilo Current  apon  the  Amoitio, 
0|>tl>\  ^yiBpathetlc,  and  Pneumogaatrle  Nerves.     Itmo Oloth,     1  W 

KEOMANK  nsiDOR).     ilaikdRook  of  Skin  DltMues.    By  Dr.  ItlOor 
Kcntnnnn.    TnnitUtotI  br  Lodnii  L>.  Bulkloy,  A.M..  M.D.     IUu»- 
.itfModnithOaWoodEngrariiifa.  1  roL,  Oro..0loth.(4.00*;  Sbeep. 
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rVEV  YORR  UEtJiCAl.  JOUKN  AL.  Kdit«d  bj  Jamm B.  Hantor,  U.  D. 

The  lar^vit  raedicbt  uuiithlj  publUb«d T*rsie  per  aiuiuui,  t4  00* 

SpMJniea  aaisWra  moi  by  mail  oa  Ncoipt  of  Vi  oonU- 

NIEUEYKR  (Dr.  l''EL1X  VON).  A  Toit-Bnok  of  rrantlcal  M«d[olii», 
witli  Partiouldr  RebraDM  to  Pliviiolojtr  anit  Pathnlotcicft'  Anatomy. 
CiMiUiiilng  all  tlie  author'*  Addition.i  and  Kurinioua  iii  iliv  eigtith 
■Dd  bit  Uurniiin  edltiuti.  Trsaiiliittttl  Croin  titt  Uermiui  edilioc,  ]tj 
Qtmg«  a.  HuiDplir«y».  M.D..  and  ChwlM  £.  Hukley,  U.D.  3 
*ols.,8»o dolh.  $».00» ;  8he8i>,tn  00* 

MIUilTlKCiALrS  (FLORKXCE)  NotMon  Nnrainy.    What  it  ii,aad 

what  it  U  Dot.     I  vol.,  ISmo Olotli,        73 

PAGET.  Clinii-al  Lootnroa  and  Kmnji.  Bf  Sir  Jamci  Paget.  Itart., 
P.  K.  S.,  D.  C.  L.,  Oxoo.,  LL  D.,  ConUb,  etc.  EdilciJ  bj  Howard 
Mawb,  F.  B.  C.  S.,  *lo.     1  vol.,  8va /. CloUi,    6  00' 

PEA8LEE  (E.  R.)  A  Trwitiii^  oti  Ovarian  Tnmors;  their  Patbolojjcjr. 
Dia^tiosi*,  and  Tr«a<niifiil,  witli  R«ferettoe  eapeolally  to  Ovariotomy. 
By  E.  R.  PcmIm.  M,  D..  LL.  D..  ProftMOP  of  DisaasM  i>t  Women, 
in  Dnrttnouth  t7oll«ga ;  ouo  of  tho  Coimultinic  Sariptane  to  the  K«tr 
York  •'jtnte  Woman**  HoipituI:  formerly  I'mfevsor  of  <)b»tetrit!a 
anil  Diaeaiee  of  Wonion.  in  tbe  Nvw  York  Medioal  OoUegc ;  Oorr» 
■pondlDLE  Ueniber  of  the  Obatetrioal  Society  of  Berlin,  elo.  Iq  one 
Urg«  vol..  8vo.    Wltb  tUuitratioDs. Cloth,  $5.00* ;  Sheop,    0  00* 

PEREIRA'S  (Dr.)  Elamaota  of  Materia  Vedlca  and  Thprapoutica. 
Abridged  and  adujiivd  for  tho  tJtio  of  Hfidicol  and  i'hnriuncoutioal 
Praotltioner*  aud  Ktudcntii,  and  compriiilug  oU  Uio  U<:dii.-inM  of  tbv 
Britlth  PhannacapoiR,  with  >ucb  otiiora  aa  are  fn'quiMiilj'  ordered 
in  Pr««cript[oaa,  or  required  by  tbe  Pbyildaa.  Edllod  by  Roiwrt 
Bentloy  aiid  ThoophJIus  Redwood.    New  edltioo.    1  rol.,  royal  Sto. 

Clotb.  17.00* :  Sheep,    8  00* 

RBPORTi*.  B«llevae  and  CliaritvIlMpltalBeporia  for  1970.  Conlelnlng 
Valaable  Contribntlone  fVoni  Iiaau  E.  Taylor,  U.  H,.  Aintlii  Flint, 
ILX).,  Lenw  A.  H»yre.  U.  D..  W,  A.  Hammond,  M.  IX.  T.  naillard 
Tliomaa,  M.  I).,  Frank  II.  llauiillon.  M.  D.,  itnd  nther«.    1  vol..  Svo. 

CloUi,    4  00* 

RICHARDSON.  I>lneasM  of  Modem  Life.  By  Benjamin  Ward  Ricli- 
ardaon,  M.  D.,  M.  A.,  F.  R.  8.,  Peilow  of  the  Royal  College  of  Pliy- 
liciaBK.     1  to!.,  ISmo Ololb,    3  00 

ROSOOE  and  SOIIORl.EMMER.  A  Trestlie  on  Cbemirtry  by  H.  K. 
Roaeoe,  F.  R.S.,  and  C.  Scliarlonimor,  F.R.S.,  Profeatora of  Ofaein- 
Ifltry  to  0«ren»  LVlk'^  MaiK-hMt«r.  To  be  compIet«d  bt  three  rot- 
omea.    Fully  Illustrated. 

tfam  Jbaitir! 

VoL  t  The  NoB-matallle  Elenwnta.    8to Cloth.    5  00 

VoL  II.,  Part  I.  Motnl*.    8ro Cloth.    8  00 

Jh  PnmraNmi! 
ToI.n.,  PertU.  Hetal*. 

8ATRE  (LEWIS  A..  H.  D.)  Practical  Uaaoal  of  the  TrMlmetit  of 
Clab-Fool.  By  Lewi*  A.  &flyr«,  U.  D.,  PTof(a«ar  of  Orthojiedle 
Bargery  la  iho  B«ll«nie  Ho^pfinl  Mo<lical  Oollegt;  8argMD  to 
Bdlerae  noRpitsI,  ntc.    New  edition.     I  toL,  ISmo CSotli,     1  39* 

'-  lActorea  oa  Orthopodie  Sormry  and  Dbonae*  of  tlie  Joints,  de- 

lirered  at  Bellerae  Houital  Medical  (JolVon  4ttnTiit\\.« '*««)«*•*-  ,,_^ 

i        iioiiori8r<-73,  by  UwieA.ft»yte,l*.\)..,Cta&,V'-Wf'V'»*«««^  *^**^ 
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UCUItOEDER  (Dr.  KARL).  A  Hanaal  of  Hi^viferr,  JocludtBir  tbo 
VUboUsgj  of  Pr«([B*ticr  and  th«  I'nerponl  Btato.  B;  I>r.  Karl 
Scbrucdcr,  i*rafv«ii>r of  Miilwifuj,  and  Director  uf  the  LiriDi:-ia  la* 

j  ttitulUio,  in  tbu  Uoivvriltj  of  Erlangdn.  TrBDtlaied  into  En^Uli  trtam 
tb«  Uilrd  GtratuD  edition,  b;  ChtirW  U.  Carter,  B.  A.,  M.D.,  U.U., 
London ;  UmhW  of  ttM  I{<itiJ  Oolli^  of  Pll7«lda&^  I.<ooiloii,  ctr. 

I  Willi  26  Enp'avinga  on  Wood.     1  rol.,  Bro. .  .OloUi,  tS.aO*;  Bfaevp,  ^  M* 

SIMCSUN  (Sir  JAUES  ¥.>  SelMt«d  OboMlricid  nod  GynoKoloffiod 
Work*  of  Sir  JdtniM  V.  SinipiuPL,  Itart.,  H.  !>.,  ud  Lat«  ProtesMr 
uf  Uldwifcr/  Id  ttie  tDiTviaity  of  Edloburgli.  Edi(«d  b;  J.  Watt 
llUck,  U.A.,  M.D.,  11.R.0.P.L.:  Physlolan  AoooncbMr to  Char- 
iot CroM  Uoapital,  Loiulon.  «nd  I.(viiur«r  on  Uidwifvrj'  end  tbo 
'  Diteaaea  of  Voiiiod  aod  Cbildrcn  iii  ttia  Uoai>ita]  School  of  ileit- 

floe.     1  Tri.,  8vo Clotl.,  I5.00* ;  SliMp,    4  00" 

— AtiMlbena,  lloapiUJiani,  eto.     Bf  Sir  Jamu  Y.  Sitnpaon,  Bart., 

M.D.    K<tit«<)  br  Sir  Walter  Bimpion,  Barl.. Cloth,  «3.00*;  Sli««p.    4  00* 

SIMPSON  (Sir  JAMK8  V.)    Tlie  Diaeaawof  Womea.    BySirJumwY. 
Simpaou,  Dart.,  M.D.     Efllud  bf  Aliixauder  SlnimoM,  M.D.,  I'ra- 
,         fcuorof  Uidwltorj  in  tba  Dntrendif  of  EdinbDrgh. 
I  Cloth,  $4.00*;  Sbwp,     4  00 

SMITH  (BDVARD,M.D.,LL.B.,F.It.S.>   Poodt.  {hlemitli^nal  Sci- 

«ftfilfc*H«.) 1  7B 

Ilvaltb:  AIIaDJ-BoukrorHouacboldaandSdioola.  IStno.  .Oloth,    1  00 
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TO  THE  MEDICAL  PROFESSION. 

We  beg  to  call  yonr  attention  to  the  merits  of  the 
New  Yokk  Mta>icAL  Jouhxau  In  doing  m>,  we  can 
say  with  confldoucc  that  this  joiimal  occui>ie«  a  higher 
place  in  medical  literature  thau  auy  other  monthly  pub- 
licfttion  in  this  country,  and  that  henceforth  no  effort 
will  be  spared  to  enhance  its  value,  and  render  it  indi»- 
penRable  to  every  practitioner  who  de«irefi  to  keep  up 
with  the  times.  Tnisting  yon  will  favor  tts  with  your 
support, 

We  are,  yours  fcroly, 
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New  York  Medical  Journal, 

B4tl«d  br  JAMlfit   B.  UCITTER,  H.D.* 

SuifKn  Ed  IhK  Nrv  Vaik  hliU  n'niriii]  t  IliarilUI ;  CfiiiintUgt  ^wtHk  •»  tk*  H«a  TMk  ' 
lBllnnw)r  R#  n'om<  n  uri  l  hlMras ;  MnuUr  nt  Un  Ns*  York  <MtUilUi.ii  fB#»ty.  M*. 

nu  Iraditiff  /nimtt  of  Ah  Jvmntai  art  (A<  /oUvti»$! 

(htiaiXAL  CoaxDvictTioini  noa  ErnKm  Mtwena  or  thi  Pb»rmkiii. 
Rman  or  IsmaxmxD  Cum  in  Pkitit*  Pnactics. 

KonH  or   Pnicnn   in    MmioroL[t.u>   DoiriTAUi,   lummiTiito  mt   CJn   «r   KfW 
Urmona   uiu  New    KitMEniEi. 

TlUK«L4TI0N8   4XT>   BtTtttcm  IIITIIC<I  Tm   Ctttyt   Or   ALL  ttll   roilMlU:!   JotWAIA 

Ramm  dm  Utmoiye.  ^ctfi%tct,  Ou^Tmi<«,  <iT><imi.ooT.  luKnAOtoor,  Vtmoutn,  »t. 
OaiTKAL  *»  lufjiaTui.  Ri.viKi>a  o*  *u.  N'lw  HKntcAL  Boon. 

PkOCBOnvos  or  UiDir.jii.  iWiRid; 

Oonoda  UiunnuTinn  ^t  nuns  or  Wmwcrra. 

Tn  LtncKT  (iEimu.  Unnidi.  Intsllisencr. 

A  Dt»  voluiDO  of  iho  Nkw  7om  Hmiut  J00111141.  b«itli»  >iili  Utc  nwnfacr*  (or 
Juuarir  uid  Julj  *Mh  yr.    9ulMpriptton>  rMcIrM)  Tor  oHy  p«rM. 

Tenma.  M.OO  en-  AnniuD,  port«c«  pr«p«Ld  by  tba  PubUohMS. 

Trid  Sotiiiprip^Qns  will  be  ivcolred  ■!  ih*  IbUovtae  ntttt:  nir«r  nonlhi,  tl.OO;  ill 
tnontli*.  tt-Wi  iperimcn  copr,  n  ccnw. 

A  Goienl  Indrnt  t«  thn  ji'nr  Tons  Widicai.  Jockkil,  fraw  lu  flrat  iMue  lo  Jm*,  ^  _ 
I8TII— indludiiig  Ivtirt^-lhrM  ti>)uiii«»— now  rwdj.     Priw,  l»  elo«k,  1ft  <rttii.  foA-jfMT 

JbniltaWMi,  (MKarUHy  ■■■  aifcawa,  tlUmU  hi  mdi  u, 


■'        s 


M623       KinRSloy,    N.V.        14162 
K5b  A  treatise   on  oral 

lisao  deformities  as  a 

H.bjTftnoh  of  oaobMPAiff*! 
surgery,      i 


^.6.^3^^,^. 


TB69. 


r,-. 


^■^. 


Ml 


